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FUJITSU PLASMAVIS10N 4Z-THE WORLD'S 
FIRST 42 INCH PLASMA DISPLAY PANEL 


Fujitsu Plasmavision 42 truly revolutionises large screen 
viewing. It’s bigger. It’s thinner. More powerful. More beautiful. 

• Big 105 cm screen plus beautiful colour means brilliant picture. 

• Ultra thin design - only 15 cm deep, allows ease of location 
never before possible e.g. wall hanging. • Flat panel display with 
no distortion. • Completely free from electro-magnetic interference. 

• Wide 160° viewing angle. • Compatible with virtually any video 
input-VCR, laser disc, camcorder, computer, TV and cable. 


Fujfrsu 


THE FUJITSU 
PLASMAVISION 42. 
ALL LARGE SCREEN 
MONITORS SHOULD 
LOOK LIKE THIS. 
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FOR MORE INFORMATION CONTACT 
FUJITSU GENERAL (AUST) PTY LIMITED 
N.S.W. (02) 9638 5199 VIC. (03) 9510 8652 
QLD. (07) 3367 2008 S.A. (08) 8364 0588 
W.A. (09) 345 2011 
E-mail: fujitsu@acay.com.au 
http://www.fgaust.com.au 
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Win a Baygen Freeplay! 



The Baygen ‘Freeplay’ wind-up 
clockwork radio has created a lot of 
interest around the world, especially 
among people in developing coun¬ 
tries. Now it's available in Australia, 
as we explain on page 18. 

Dick Smith Electronics has kindly 
donated one of these novel (and 
practical) radios to us, to offer to our 
readers as a prize. We f ve decided to 
offer it to the reader who comes up 
with the most imaginative and/or 
interesting use for a wind-up radio. 
So if you d like to be in the running to 
win it, fire up your imagination and 
see what you can dream up... 

Send your entry to ‘EA Win A Baygen 
Freeplay Competition ', PO Box 199, 
Alexandria 2015. It should be posted 
no later than August 29, 1997. 

This competition is open to Australian residents only. 
Entries received after the closing date will not be included. 
Employees of the Hannan Group or Dick Smith 
Electronics, their subsidiaries and families are not eligible 
to enter. The prize is not transferable and may not be con¬ 
verted into cash. The judges' decision is final and no cor¬ 
respondence will be entered into. Description of the com¬ 
petition forms a part of the competition. The competition 
commences 23.7.97 and closes last mail 29.8.97. The 
judging will take place in Sydney on 3.9.97 at 11am and 
the winner will be notified by mail and announced in a later 
issue of Electronics Australia. The prize is one Baygen 
Freeplay radio valued at $149. Total prize value $149. 


On the cover 

Sony's new Glasstron head-mounted 
video monitor hasn't reached the 
Australian market as yet, but our 
reviewer Louis Challis has been able 
to try out this advance sample. His 
reaction ? Computer and video games 
will never be the same again. See his 
review starting on page 10. 

(Photo by Phil Aynsley). 
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LETTERS TO 
THE EDITOR 



RMS current monitor 

Thank you for the excellent job your 
magazine did with the High Isolation 
Current Adaptor (Nov 96 issue). It is 
these articles that help small electronics 
companies like Fastron Technologies to 
educate and promote new technologies 
within Australia. 

Because of the cost in promotion of 
new products most companies like our¬ 
selves will only promote when they hold 
the exclusive Australian agency for that 
product. Even when this is the case we 
still miss out on sales. One kit distribu¬ 
tor for the high isolation current adaptor, 
knowing we were the distributor for the 
LEM HY10-P transducers, bypassed us 
and bought their stock on the interna¬ 
tional black market. 

Now I see in the May 1997 issue 
another construction project using a 
LEM product, the RMS Current Monitor 
on page 57. The article refers to the first 
construction project, but when we get to 
the parts list on page 61 it tells people to 
buy the LEM LTA50P/SP1 from 
Famell. This item is a standard product 
we carry in stock and hold the exclusive 
Australian agency for. 

I have gone back through the last 12 
issues of Electronics Australia and can¬ 
not find one advertisement from Farnell; 
but every second month there was one 
for Fastron Technologies. Yet you assist 
other companies from making profits 
from our endeavours. 

I hope you can do something to stop 
this unfair situation from arising again. 

Andrew Shaw 

Sales & Marketing Manager, 

Fastron Technologies 

Dandenong, Victoria. 

Our apologies, Andrew, and we appre¬ 
ciate your position. Hopefully publish¬ 
ing your letter will make some amends. 

Mortified by fusing 

I have just received the May issue of 
your excellent magazine and was morti¬ 
fied by the circuit of the RMS Current 
Monitor. I would have thought that after 
all the correspondence over the years in 
Forum re fuses/switches in neutrals of 
240V mains connected circuits, that 
someone at EA would cast a cursory 
glance at circuits involving mains voltage. 


In this circuit when in the 2amp range 
we have a fuse in the neutral which is 
extremely dangerous and highly illegal 
under any circumstance and a switch 
whose legality is questionable if it does 
not have a pole in the corresponding 
active conductor. 

To make the situation safer and legal 
the circuit should be republished with 
the neutral connected straight from the 
input to the output and the active going 
through the fuse/relay contacts etc. 

F.J. Thorpe 

Narrabeen, NSW. 

Similar criticism 

I can hardly believe what I just 
noticed in the circuit diagram of Phil 
Allison’s RMS Current Monitor in your 
May 1997 issue: the device provides a 
240V outlet, switched by a relay in the 
neutral line. 

I admit I haven’t yet tried to follow 
through the PCB and overlay diagrams 
to check that they actually implement 
this insanity; but I suggest an urgent 
erratum either way. 

David Brownridge 

(via the BBS). 

The designer replies: 

I would like to respond to the intem¬ 
perate complaints made by Mr F.J. 
Thorpe and others about my RMS 
Current Monitor, and allay any unneces¬ 
sary fears about its safety. Firstly, the 
unit is not legally required to comply 
with the rules for domestic appliances as 
it is clearly a test instrument. Electrical 
authorities require no type approval for 
test equipment and expect that only the 
technically competent would own or use 
such items. 

Secondly, the ‘extremely dangerous’ 
tag cannot be justified. When the 6.3A 
fuse protecting the 2A range fails, there 
is no reading on the display and until the 
fuse is replaced the neutral return path 
will be open at the GPO socket. There is 
no particular danger created by this, 
while any appliance plugged into the 
GPO will temporarily not work. 

Thirdly, having the range switching 
circuit in the neutral line is not equiva¬ 
lent to placing a power switch in the 
neutral. As fully explained in my article. 
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the relay contacts assisted by triac arc 
suppression simply change ranges with¬ 
out interrupting the load. 

I agree that an appliance should have 
its power switch and any supply fuse in 
the active line to protect against large 
fault currents to earth. Using my RMS 
Current Monitor in no way interferes 
with this desirable arrangement. 

Phil Allison 

Summer Hill, NSW. 

Birthday message 

So — this hoary old magazine has 
lasted 75 years, and shows no sign of 
going belly-up yet. This is good for a 
freelance writer like me. Although Tve 
been ‘working’ for Electronics Australia 
for something like 18 years now, I’ve 
never been employed by them. Yet life 
goes on in the Madhouse. 

My files are littered with letters from 
defunct magazines — or worse, receiv¬ 
er-managers. ‘Anyone having a claim 
against this company...’ or sometimes, 
‘where can we send the photographs that 
were never used’. But dear old Granny 
EA kicks on. 

You should see some of the twaddle 
that passes for electronics magazines 
over here in the USA. Who thinks it’s 
time we talk Jim Rowe into a US edi¬ 
tion? We’d MURDER ‘em — how 
about it, Jim? Yaaayyyy! 

Tom Moffat 

Port Townsend, Washington. 

And another... 

Congratulations, on 75 years of con¬ 
tinuous publication, from Wireless 
Weekly to today’s Electronics Australia. 

Please find enclosed an old copy of 
Radio and Hobbies , dated August 1947, 
which was your 25th Anniversary copy. 
Now with this copy you’re celebrating 
the 50th year since it was published. 
Please keep this edition for the maga¬ 
zine’s historical collection. 

Keep up the good work for another 75 
years. Unfortunately I don’t think that I 
will be around to renew my subscription 
by then. 

Reg Leahy 

Shepparton, Victoria. 

Thanks very much for the kind words , 
Reg , and also for the copy of the August 
1947 issue. We'll certainly keep it in our 
collection , as you ask. ♦> 

Letters published in this column express the opinions of 
the correspondents concerned, and do not necessarily 
reflect the opinions or policies of the staff or publisher of 
Electronics Australia. We welcome contributions to this 
column, but reserve the right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 
VIEWPOINT 

Welcome to our 75th 
Anniversary issue — and thanks! 

This issue is a rather special one for us, as you might imagine, because it 
marks the magazine s 75th Anniversary. We can trace its origin all the way 
back to August 4, 1922, when the first issue of a little radio magazine called 
Wireless Weekly went on sale in Sydney. It was from that modest beginning 
that today's Electronics Australia grew, changing along the way from a week¬ 
ly into a monthly and through a number of changes of name: to Radio and 
Hobbies in 1939, to the rather cumbersome Radio , Television & Hobbies in 
1955, and finally to the present name in April 1965. The content material also 
changed, gradually becoming more and more focussed on the technical side of 
electronics as the technology itself developed and expanded. 

Not many electronics magazines in the world can claim this kind of longevi¬ 
ty, and we’re somewhat proud of the achievement. In those 75 years quite a 
few radio, television, electronics, communications and computing magazines 
have come and gone, both in Australia and in the wider world. To have sur¬ 
vived this long, in a relatively small local market, seems in itself something of 
an achievement. 

Hopefully at least one of the factors behind this survival has been the con¬ 
tinuing efforts by the magazine’s editors and writers, over the years, to ensure 
that it evolved and adapted to suit the developing technologies and changing 
needs of its readers. I know that was one of the goals of my predecessor and 
mentor Neville Williams, and I’ve tried to follow it as well. 

At the same time, all of us currently working on EA are also well aware that 
this kind of survival depends upon many other factors as well. Including, of 
course, the ongoing and practical support of our many readers and advertisers. 
Without these crucial groups of supporters, no magazine can survive for long 
at all, let alone for 75 years... 

So along with a little pride, we’re also feeling a great deal of gratitude to 
you, our loyal readers, and also to the advertisers you attract. Please accept our 
sincere thanks, for your equally important role in this achievement — and 
please keep playing your role in the magazine’s survival! 

In the meantime, settle back and enjoy what we’ve prepared for you inside, 
to celebrate this milestone. Along with all of the usual features, columns and 
departments you'll find a special 32-page supplement in the centre, with arti¬ 
cles looking back over the last 75 years and what has happened to both elec¬ 
tronics and the magazine itself. I hope you’ll find them all both interesting and 
enjoyable. 


Jim Rozve 

PS: By the way, try not to miss next month’s issue either, because it will come 
with a special free copy of the 100-page catalog and reference book: 
Computers , Music and MIDI: The Bible , normally $3 from Moore Music. 
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WHAT'S NEW <s 

IN THE EVER-CHANGING WORLD OF ELECTRONICS 




Hitachi’s Super TFT flat-screen monitor 


Hitachi Australia has released details 
of their new flat screen LCD data moni¬ 
tor, now available in Australia. The mon¬ 
itor uses a new Hitachi patented technol¬ 
ogy known as In-Plane Switching (IPS) 
TFT, and is claimed to offer users for the 
first time the benefits of the wide viewing 
angle traditionally found on CRT moni¬ 
tors (with no colour shift) and extended 
resolution, plus over 16 million colours. 

The new monitor features a display 
size of 13.3”, equivalent to a screen 
area of a 15” CRT style monitor. 
Maximum resolution is 1024 x 768, 
with standard CRT multi-scan opera¬ 
tion allowing ‘on-the-fly’ changes to 
other resolution modes such as 640 x 
480 and 800 x 600 with accurate pixel 
reproduction. Microsoft 'Plug and Play’ 
under Windows 95 is also supported, 


ensuring that the panel can easily 
replace an existing CRT monitor simply 
by changing the plug. 

What also separates this new Hitachi 
monitor from older style TFT panels is its 
ability to display over 16 million colours 
using Hitachi’s Frame Rate Control 
System (FRC). This system electronically 
creates colours that cannot be reproduced 
on other manufacturers’ panels. 

Measuring (with stand) a mere 365 x 
315 x 199mm (depth of display is only 
85mm) and weighing only 6kg the 
Super TFT monitor takes up only a frac¬ 
tion of the desk space of a traditional 
CRT monitor, important in today’s 
shrinking office space era. Power con¬ 
sumption at only 45W is less than half 
that of a CRT monitor and DPMS 
power management further lessens 
power use in non-active times. 


Active Subwoofer from VAF Research 



South Australian hifi speaker manufacturer VAF Research 
has released its new DC-S active subwoofer for use in both 
home theatre and audiophile systems. The newest addition to 
its critically acclaimed DC-Series, the DC-S has been 
designed to provide true audiophile bass performance in a 
compact unit. 

Pitch definition, texture and transient response are claimed 
to be superior to other products in its class. Low distortion and 
clear, detailed sound have been achieved, even at levels in 


excess of those required for domestic listening. This makes 
the new subwoofer suitable for extending the frequency 
response of existing speaker systems, and well as providing 
the important ‘low end’ components as part of a premium 
quality home theatre system. 

Available only fully assembled, the DC-S measures 430 x 
430 x 430mm and features a fully mitred cabinet made from 
high density MDF with all visible surfaces lacquered with 
two-part acid catalysed black lacquer. The enclosure is a 
bandpass type fitted with Hypersoft foam internal damping 
material. The drivers are two of VAF’s 210mm fibreglass 
cone woofers, featuring a powerful magnet and motor assem¬ 
bly, multi-layer voice coil and large excursion capability. 

The internal power amplifier is an advanced Class AB 
design delivering 180W RMS, and featuring a sophisticated 
control circuit with auto on/off. The design includes a second 
order low-pass filter with acoustic crossover frequency con¬ 
tinuously adjustable between 40Hz and 125Hz, an additional 
fixed pole at 250Hz and a third order high-pass filter to limit 
cone excursion at subsonic frequencies. 

The DC-S is fitted with left and right line level RCA 
inputs, and also stereo speaker-level binding post inputs. 
The sensitivity for maximum output at 30Hz is lOOmV 
RMS (line inputs) and IV RMS (speaker inputs) respective¬ 
ly. A level control is provided to match speakers with sen¬ 
sitivity up to lOOdB/watt. The rated maximum SPL is 
1 lOdBA at lm, at 35Hz. 

The DC-S is priced at $1000, plus $23 for fully insured freight. 

For more information circle 143 on the reader service card 
or contact VAF Research at 291 Churchill Road, Prospect 
5082; FREECALL 1800 818 882 or (08) 8269 4446 (Web 
site at http://www.vaf.com.au). 
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HP launches its PhotoSmart photo system 



Hewlett-Packard has offi¬ 
cially introduced to Australia 
the HP PhotoSmart PC pho¬ 
tography system, claimed as 
the first PC photography sys¬ 
tem designed for home users. 

The new PhotoSmart sys¬ 
tem includes a photo printer, 
photo scanner, digital cam¬ 
era and photographic papers, 
all designed to allow home 
consumers to take original 
digital photos or scan in 
existing photos, slides or 
negatives and then edit or 
reproduce those photos at 
home. HP says the system 
offers a new level of flexibil¬ 
ity and creativity, enabling 
users to make professional¬ 
looking prints, reprints and 
enlargements of photos that 
can be incorporated into per¬ 
sonalised greeting cards, cal¬ 
endars and postcards. 

All three HP PhotoSmart 
PC photography products 
come with Picture It!, 
Microsoft Corp.’s new 
image manipulation soft¬ 
ware. Picture It! enables 
home users to edit and 
enhance photos easily in a 
variety of creative ways, 
including cropping out 
unwanted elements, remov¬ 
ing ‘red eye’, adding borders 
and clip art or merging sev¬ 
eral photos together for a 


collage or other project. 

The first product to be 
available is the HP 
PhotoSmart digital camera. 
The HP PhotoSmart photo 
printer and photo scanner are 
expected to be available later 
this year. Each component in 
the system may be pur¬ 
chased separately. The com¬ 
ponents support multimedia 
PCs running Windows 95. 

As noted in this column a 
couple of months ago, the HP 
PhotoSmart digital camera 
allows users to download 
their pictures to a PC instant¬ 
ly. Using removable HP 
Photo Memory Cards, which 
are available in 2MB or 4MB 
configurations, it allows users 
to take an unlimited number 
of photos. Built around an all¬ 
glass, seven-element lens, it 
is designed to capture images 
in any of three resolutions — 
normal, fine or superfine. The 
camera is equipped with an 
integrated flash and features 
automatic focus and exposure 
control and an automatic date 
and time stamp. 

The HP PhotoSmart photo 
printer is designed to provide 
users with professional-quali¬ 
ty prints that look and feel as 
if they came from a profes¬ 
sional photo-finishing lab. 
The printer features a straight- 


through paper path designed 
for thick photo papers. The 
printer uses six ink colours (in 
two tri-chamber cartridges) to 
deliver richer, smoother 
colours and the subtle tones 
associated with photos. The 
printer prints a 20.32 x 
25.40cm photo in five min¬ 
utes and a 10.16 x 15.21cm 
photo in 2.5 minutes. 

The HP PhotoSmart photo 
scanner scans existing pho¬ 
tographic prints, or 35mm 
negatives and slides. The 
scanner comes with software 
that allows the user to pre¬ 
view a scanned photo in 
order to balance colours, cor¬ 
rect exposures and flip or 
rotate images before com¬ 
pleting the final scan. The 
scanner will allow a user to 


preview the image on-screen 
in about 10 seconds. It com¬ 
pletes a typical scan in less 
than a minute. 

HP’s PhotoSmart photo¬ 
graphic papers are available 
in matte and glossy finishes. 
Photos printed on these 
papers are virtually indistin¬ 
guishable from traditional 
photos. In addition to the 
photographic papers, HP 
also offers PhotoSmart 
Greeting Cards and Note 
Cards (with coordinating 
envelopes), which can be 
printed on both sides, and 
HP PhotoSmart Post Cards. 

For further information on 
HP products and services is 
available toll-free, Australia¬ 
wide, by calling 131347 (no 
STD area-code required). 



GME Electrophone has announced the 
release of the Garmin GPS 12XL, a 12- 
parallel channel GPS receiver designed 
especially for fishermen, hunters and 
hikers who navigate with GPS in the 
most challenging environments. 

The GPS 12XL has all the advanced 
features that have made Garmin the best 
selling name in handheld GPS. Coupled 
with a high performance 12-channel 
receiver, this is claimed to result in a GPS 
receiver that allows people to explore 
places they never thought possible. 

The GPS 12XL uses the powerful 
PhaseTracl2 engine to gather data from 
the GPS satellites, for quick and reliable 
first-time initialisation. Its increased 
sensitivity to weak satellite signals and 
over-sampling of stronger, existing sig¬ 
nals is also claimed to give consumers 
more precise position information, faster 
than ever. The GPS 12XL will also 
maintain satellite lock under the most 


difficult conditions, including dense tree 
canopy and urban obstructions. 

Unlike other 12-channel handhelds, 
the GPS 12XL allows for simple one- 
hand operation and can be complement¬ 
ed with an external antenna. 
Additionally, an internal lithium battery 
back-up keeps your data safe when the 
unit is turned off for long periods. 

Other significant GPS 12XL features 
include a backlit LCD display for clear 
visibility day or night, and up to 12 hours 
of operation from four AA batteries. 

The sensitive receiver at the heart of 
the GPS 12XL is protected by a rugged, 
compact case that features the same 
tough construction as Garmin's military 
models, which are required to meet 
stringent government specifications. 

For more information circle 142 on 
the reader service card, contact your 
local GME Dealer, or GME on Sydney 
(02) 9844 6666. 
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Kenwood’s new XD-750 
and XD-700 mini sound sys¬ 
tems feature an extra large, 
informative fluorescent display 
panel that is designed to be 
both attractive and functional. 


and also a range of technologi¬ 
cal innovations including 
Sound Retrieval System (SRS) 
3-D sound system technology. 
SRS ‘brings out’ the ambience 
found in most stereo program 


sources, and processes the sig¬ 
nals so that the listener’s ears 
and brain believe the sound is 
not just coming from two 
speakers, but a multitude of 
sound sources. (SRS is a 
patented system of SRS 
Laboratory in the USA.) 

In addition to SRS the new 
Kenwood XD-700 and XD- 
750 offer a colour choice of 
either silver (XD-750) or 
black (XD700) and both pro¬ 
vide an output of 100 watts 
RMS per channel. They also 
incorporate a three-disc 
carousel CD player with play 
exchange feature, a full logic 
control twin auto reverse cas¬ 


sette deck with Dolby B 
noise reduction, an electronic 
tuner with 40 memory pre¬ 
sets, and three-way speakers. 

For lovers of karaoke both 
the XD-750 and XD-700 
mini systems also incorporate 
two mic inputs. A full func¬ 
tion remote control addresses 
all functions of the systems. 

The XD-750 and XD-700 
both carry an RRP of $899, 
are covered by a two-year 
warranty and are available at 
selected dealers. For further 
information circle 144 on the 
reader service card or con¬ 
tact Kenwood Electronics on 
(02) 9746 1888. 


10-disc CD changer for cars 


Kenwood’s latest release 10-disc CD 
changers, the KDC-C810 and the 
KDC-C710, are designed to accompa¬ 
ny any CD player-receiver or cassette- 
receiver with CD changer control. 
Ultra-compact and silver in colour, the 
new models can be mounted in your 
vehicle horizontally, vertically, or even 
at an angle of 45° — allowing you the 
choice of an accessible or remote posi¬ 
tion for the changer. 

Both the KDC-C810 and KDC-C710 
have been designed to withstand the 
rigours of the road. The ‘Balanced 
Floating Mechanism’ is claimed to 
cushion crucial areas so that they with¬ 
stand the disruptive forces associated 



with modern car travel, resulting in 
smooth, uninterrupted operation. 

The KDC-C810’s new DRIVE 
(Dynamic Resolution Intensive Vector 
Enhancement) circuit is claimed to 


improve fidelity, by removing quantisa¬ 
tion noise from small signals. Using an 
array of special low-pass filters, 
DRIVE is said to achieve 20-bit equiv¬ 
alent resolution. In the DAC section, 
the digital/analog converter raises the 
oversampling rate — resulting in lower 
high-region distortion and smoother 
sound reproduction. 

The KDC-C710 features Digital Pulse 
Control (DPACII), combined with a bal¬ 
anced floating mechanism, eight-times 
oversampling and Digital Servo System. 

Both changers are covered by a 12- 
month warranty and are available at 
selected Kenwood car audio dealers. 
For further information circle 141 on 
the reader service card or contact 
Kenwood on (02) 9746 1888. 


Panasonic has upgraded its very suc¬ 
cessful faxtam dubbed the 
‘SuperPhone’ and called it the 
‘SuperPhone 2’ (UF-S2AL). The 
upgraded unit features a hands-free 
speakerphone which allows users to 
speak on the phone while using both 
hands to continue with other tasks. 
Panasonic claims it’s compact size 
(266 x 231 x 95mm) makes it ideal for 
replacing a conventional phone handset 
in the home. 

The function buttons of the 
SuperPhone 2 have been rearranged 
to make specific functions easier to 
access, and there have been some cos¬ 
metic changes made. The unit now 
also has 20 pages of out-of-paper 
memory for faxes. 

Other convenient fax features 
include automatic fax/phone switch¬ 


ing, 64-level halftone capability and 
remote reception. The SuperPhone 2 
automatically detects if a call is a fax 
or phone call and switches to the 
appropriate mode. 

The digital telephone answering 
machine has no tape so message 
access is fast. As well as taking mes¬ 
sages from callers, messages can be 
left as memo items for other members 
of a household. The SuperPhone 2 can 
also be used for call screening but has 
the ability to recognise specific callers 
and allow the phone to override the 
answering machine. 

The Panasonic UF-S2AL 
SuperPhone 2 is available from leading 
electrical and communications retailers 
for an RRP of $599. For further infor¬ 
mation contact Panasonic’s Customer 
Care Centre on 132 600. 
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Cellphone has big LCD display 


According to Nokia things always 
look better on a big screen, and with this 
in mind its new Nokia 3810 cellphone is 
designed to combine very small overall 
size with a generous display for 
improved visibility. 

The large four-line by 13 character 
display also incorporates a ‘dynamic 
font size' which adjusts automatically 
for the best viewing. This is said to 
allow you to read messages on the 
screen from just about any convenient 
distance, and make reception of short 
messages a pleasure. 

Managing Director for Nokia Mobile 
Phones Australia, Martti Malka said 
“The special large screen of the Nokia 
3810 will accommodate an increase in 
the use of short message services (SMS). 
As value added services increase, large 
screens will become even more impor¬ 



tant. For example, short grabs of infor¬ 
mation from the Internet including flight 
details and restaurant recommendations 
can be easily read on a large screen.” 

The Nokia 3810 provides impressive 
standby and talk time capabilities. The 
standard 550mAh NiMH battery weighs 
only 187g and has a talk time of 1.5 - 
2.75 hours and a standby time of 40 - 95 
hours. The optional extended 1500mAh 
Li-Ion battery takes this performance to 4 
- 7 hours talk time and 120 - 250 hours 
standby. 

The Nokia 3810 was specially 
designed for the Asia Pacific market. It 
can manage up to 250 names and num¬ 
bers on the SIM card and features five 
Asian languages plus English. There are 
16 ringing tones which incorporate an 
escalating volume. The 3810 carries an 
RRP of $859 (unsubsidised). 


Could you use a digital multiplexed 
lighting effects system that does it all? 

A Victorian company has produced 
the BandLight system, which is claimed 
to provide a mix of functions and fea¬ 
tures never before found in a single 
product. Not only that, but the product is 
extremely well priced, versatile, robust, 
very simple to use, and smaller than a 
single Melbourne telephone book. 

According to David Gibson of 
Microconsultants, Bandlight is ‘goof- 
proof and very mobile. “Our system is 
perfect for small theatres, bands, discos, 
band rentals and schools”, he said. 


The system features a control desk 
with an eight-channel fader, a free run¬ 
ning or sound triggered chaser, flash on- 
off keys, and a master fader. The desk 
drives up to four remote, 2400 watt 
four-channel power modules, allowing a 
total of 9600 watts of lighting. Low 
noise, isolated, digital control signals 
from the desk to the power modules can 
be run in a standard audio multicore 
cable, making setting up easy. The sys¬ 
tem can also operate various effects, 
such as a smoke machine or mirror ball. 

Full information can be obtained by 
circling 140 on the reader service card 



or by contacting Microconsultants at 
2/12 Peninsula Boulevard, Seaford 
3198; telephone (03) 9773 5082 or on 

the Web http://micToconsultants.com. 


New Control Series speakers from JBL 

Respected US speaker firm JBL has now introduced a new 
series of speakers for the domestic market, which it says ‘breaks 
the established rules of home hi-fi and lets people finally take 
control of their every sound requirement'. The company has 
called its new range the Control Series, and basically they’re a 
line of compact monitor speakers engineered for both music and 
movie reproduction in and outside the home. Some models are 
moisture, humidity, even rain resistant. 

The compact size of each model and special multi-use 
mounting bracket supplied with the Control monitors allow 
convenient fixing in almost any location. The special shield¬ 
ing on indoor models also means they are ‘television safe’. 

The Control Series models are also rugged, both electrical¬ 
ly and physically, and designed for tough treatment. Despite 
this they are claimed to provide exceptionally clear and pow¬ 
erful full-range performance. The full-range models use 
JBL’s well-known titanium dome tweeter, while the driver 
handling bass and midrange in the three two-way Control 
models features a cone made from a poly-laminate material. 

The sub6 and sub 10 active subwoofers in the Control 
Series feature amplifiers with 60W and 100W RMS power 
outputs respectively. 

The Control Series comprises four models of monitors and 



two centre channel speakers, designed to make the design 
ideal for use in home cinema systems. Recommended prices 
range from $299/pair for the Control CM40 to $699 for the 
Control sub 10 subwoofer. 

For more information circle 145 on the reader service card 
or contact Convoy International on Freecall 1800 251 995. ❖ 
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Video & Audio: The Challis Report 

SONY'S 'GLASSTRON' 

ON-HEAD MONITOR 

This month our reviewer Louis Challis has been trying out an advance sample of Sony’s innova¬ 
tive Glasstron ‘MultiMedia Scope’ — a head-mounted colour display which projects a large- 
screen ‘virtual image’ in front of the viewer’s eyes. There’s only an NTSC version of the Glasstron 
as yet, and it’s only being sold in Japan; but we thought you’d be interested in learning what it s 
like. No doubt a PAL version will be available here, in the not-too-distant future... 


It's now more than 25 years since Sony 
pioneered the development of its ubiquitous 
Walkman 'personal audio' systems. When 
Akio Morita, Sony Corporation's far-sighted 
director pushed the development single- 
handedly past his unsupportive fellow direc¬ 
tors, few people would have realised either 
how fast, or how far, the 'personal electron¬ 
ics' revolution would progress. 

Now with more than haIf-a-biIIion 
Walkmans, in the form of progeny or look- 
alikes on belts or in hands, pockets, cars 
and planes around the world, the revolu¬ 
tion shows no signs of slowing down. 

While you already know all that, have 
you ever stopped to think that what Sony 
did for 'personal audio' has not yet been 
replicated in the video domain? 

Now of course there are plenty of 
miniature LCD TV sets, and innumerable 
LCD games and modules in the hands or 
pockets of the younger generation. The 
problem with those games or TV sets is the 
limitation imposed by the software. It is 
either restricted to one game, or some¬ 
body else's choice of TV programs. Even if 
the program is to your liking, it's unlikely 
that the timing will necessarily suit you. 

Always the innovators, Sony decided 
that what it had done for audio it could 
probably repeat with video. What Sony 
developed may not necessarily have been 
precisely what they expected, and as 
always, came with some unexpected 
twists. The need was clearly there, as was 
the market demand. That demand was 
slated for dramatic growth following the 
release of the impending DVD revolution. 

Supported by play stations which con¬ 
stituted a further market segment, Sony 
funded an R&D program which ultimately 
led to the release of the Glasstron, which 
is one of the most unusual products that I 
have been called on to review. 

The Glasstron 

When Sony announced the release of 
the Glasstron in Tokyo last June, the press 
release extolled its virtues. The publicists 
extolled 'its vivid dynamic images, which 
the viewer could enjoy privately without 
disturbing those around them'. 


The appearance of the Glasstron is 
unusual. It consists of an unusually thick 
mask-like set of glasses, which are sus¬ 
pended from an adjustable frame which 
clamps onto the top of the viewer's head. 
The mask-like component is translucent, 
with a degree of transparency which is 
controlled electronically. 

Looking at it on your head (or better, 
somebody else's head), you'd never guess 
that it contains two sub-miniature 
17.5mm LCD black display panels, each 
of which contains 180,000 pixels. 
Although these panels are truly miniature, 
their viewed size is effectively magnified 
through the clever integration of reflective 
half mirrors and concave half mirrors, 


which are combined with an electronical¬ 
ly controlled LCD shutter. (See Fig.1). 

The resulting display is then projected 
onto a fully reflective mirror at the back of 
the headpiece. Whilst Fig.1 indicates that 
the spatial separation between the view¬ 
er's eyes and the apparent image is two 
metres, that is an indicated figure — 
which illustrates the optical magic of the 
Glasstron's visual display system. 

In reality, the distance between the view¬ 
er's eyes and the image is only a few cen¬ 
timetres. But the optics artificially expand 
the apparent spatial separation so as to fool 
you into believing it is two metres, and with 
a display size which simulates that provided 
by a 130cm television set. 


Backlight 



Fig.1: The otical system used in Sony’s Glasstron enlarges the image from 
each 17.5mm LCD panel, to create a large ‘virtual ' image suspended about two 
metres before your eyes, each panel has a resolution of 180,000 pixels. 
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Watching a movie or a video game with the Glasstron is quite a private affair, 
but the impact on the viewer can be quite dramatic. The headband allows 
secure yet comfortable mounting on your head. 


Two main components 

The underlying design concept of 
Sony's Glasstron is radically different to 
what you or I might have imagined. The 
unit has two major components: 

The first and more obvious is the func¬ 
tional adjustable mounted 'headband'. 
This provides positive and stable support 
for the Glasstron display unit in front of 
the viewer's eyes. 

The second and less obvious compo¬ 
nent is the 'power box', which generates 
the display signal and provides additional 
video display and audio signal control for 
the head mounted display unit. The 
power unit also provides the critical input 
termination points for video, audio and 
external electrical power, or alternatively 
a potent Lithium Ion battery for portable 
use. With its external DC power pack con¬ 
nected, the Lithium Ion battery can be re¬ 
charged by the power unit. 

Before discussing the range of combined 
video/audio sources now available, it is 
important to consider some of the more per¬ 
tinent aspects of the Glasstron's underlying 
design philosophy. It is apparent that in 


developing the Glasstron, the primary mar¬ 
ket on which the designers have focused 
their attention are children and teenagers. 

Following Sony's release of the CD 
Video units in Japan, and subsequently 
the Sony Playstations — both of which 
have been aimed squarely at the teenager 
market — tbe company was ready to 
expand that market in preparation for its 
development of battery operated DVDs. 

On the basis of market research, it was 
convinced there would be significant buyer 
resistance from wealthier parents, who would 
be the most likely source of finance for the 
purchase of Glasstrons. Those parents would 
undoubtedly wish to impose a strict time 
regime on the use of the Glasstron based 
video, or game systems. 

In order to assuage the anticipated par¬ 
ents' fears, Sony integrated a programma¬ 
ble keypad with five keys, which provide a 
reasonably effective security code control 
function. At the time of purchase, the par¬ 
ents may thus enter the key code, and 
thereby limit the use of the Glasstron unit 
to those times, or occasions, when they 
are present and approve. 


Supplementing the controls on the 
power unit, an additional small cable 
mounted controller has been placed in the 
middle of the cable which connects the 
display unit to the power unit. This pro¬ 
vides the wearer with the means to elec¬ 
trically change the degree of transparency 
of the unit's liquid crystal shutter. When 
optimally adjusted, you have an illusion¬ 
ary situation where the screen appears to 
be hanging in free space, well displaced in 
excess of a metre from your head. 

Whilst some of the set up controls are 
incorporated into the power unit, the majori¬ 
ty of functional controls are integrated into 
the small cable-mounted plastic controller. In 
addition, an unusual sub-miniature tip, ring 
and sleeve socket is integrated into the mod¬ 
ule to accept a matching plug for a miniature 
pair of 'in ear' (or fontopian ) headphones. 
This was one design feature which I had diffi¬ 
culty in reconciling, as I believe it would have 
been far simpler and more pragmatic to have 
integrated a set of headphones, or even 
extended ear pieces, into the sides of the 
headband. I believe that that approach offers 
more practical ergonomic features and 
advantages, when compared with the 
approach that Sony has adopted. 

The review unit 

The review unit provided to us was not 
equipped with its rechargeable Lithium 
Ion battery, which normally provides up to 
two hours and 20 minutes of viewing 
time. That time and the capacity has been 
deliberately selected to match the nomi¬ 
nal maximum playing time of most DVD 
video discs. NTSC format DVD discs have 
of course been available in Japan since last 
December, and have more recently 
become available in the USA. 

The review Glasstron was a Japan-mar¬ 
ket NTSC version, equipped with a 100V 
AC to 7.5 volt DC power pack. Whilst the 
voltage presented no problems, selecting 
appropriate software was slightly more dif¬ 
ficult. Much to my surprise, though, Sony 
didn't have a DVD player available; this 
would clearly have been first choice. 

I didn't have the cheek to ask other 
companies to supply their DVD players to 
assess a competing firm's product. In the 
end I decided to use a Pioneer Laserdisc 
player, for which a large range of excellent 
software is readily available. More signifi¬ 
cantly, that software includes some out¬ 
standing laser test discs, which provides a 
direct means to assess both the video and 
audio performance. 

When I unpacked the Glasstron, I dis¬ 
covered that it is a reasonably well con¬ 
ceived unit with some outstanding design 
features. The most critical of these is the 
flexibility of the headband design, which 
ensures a stable and secure mounting of 
the display on your head. 

As marketed, the Glasstron comes 
equipped with two different types of inter¬ 
connection cables. These are designed to 
provide direct connection to either a Sony 
Play Station, or a conventional VCR, a 
Laserdisc or a DVD player, as required. 
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READER INFO NO.3 


Congratulations EA 
on 75 years of active service! 


Class A S/E Valve Amplifier 
kits for DIY Audiophiles 

300B 2A3 EL34 

Restoration 
Repairs 
Testing 

Trading 
Upgrades 
Build to 


Transformers 
Chokes 
Valves 

Sockets 
Circuits 
Books & 



information TfP'dfl order avail. 

Valve Electronics 

Pty Ltd 

239 Australia St - box 467 
Newtown NSW 2042 
02 9557 2212 
Fax 02 9516 3981 


THE CHALLIS REPORT— SONY'S 'GLASSTRON' MONITOR 


Cableless control 


We make wireless alternatives to 
cabling for a diverse range of 
applications. From furnaces to 
freeways & water to wine, high 
performance low power radio links 
are a cost effective alternative 
to stringing wires. 

For security, industrial control & 
monitoring, agricultural situations, 
you name it we’ve probably done it. 

Affordable Australian technology 
from handset based systems over 
a few metres to multi point SCADA 
networks over several hundred 
square km is just a ’phone call away.. 


McLean automation 

Ph 045 796 365 Fax 045 796 942 
Website http://www.acay.com.au/~kmclean 


Trying it out 

I plugged the Glasstron's power pack into 
a 100V AC transformer, and its stereo 
audio/video interconnection cables into the 
Laserdisc player. Then I placed a Laserdisc in 
the player, and activated the Classtron. 

With the display unit firmly mounted on 
my head, I initially observed an illuminat¬ 
ed screen on which white 'Kanji 
(Japanese) text was visible on a bright blue 
background. Regrettably, I don't read 
Japanese. Only later I learnt that the dis¬ 
play warns the viewer about a range of 
self-imposed viewing restrictions, and 
qualifications relating to the adaptability, 
and safe use of the Classtron. 

In the absence of an English handbook, 
and with considerable good fortune, I 
pressed the correct button on the cord and 
advanced to a different set of text. Pressing 
the button yet again, I was presented with a 
darkened display on which there was a hor¬ 
izontal white line, with three crossed short 
vertical bars superimposed. 

Closing my right eye, I saw only the hori¬ 
zontal line. When I closed my left eye, I saw 
only the three short spaced vertical lines. 
Although I didn't know it at that time, I had 
correctly interpreted the test procedures 
through which it is intended that the viewer 
check out his (or her) suitability for viewing 
the Glasstron display. In the event that the 
viewer is unable to optimally align the dis¬ 
play, the Japanese instructions exhort the 
viewer to take the unit back to the shop 
from which it was purchased. 

I pressed the control button yet again, 
and I was viewing the video signal provid¬ 
ed by the Laserdisc player. With the two 
ear pieces correctly inserted into my outer 
ear canals, I had a good picture and full 
stereo sound. 

BIG pic, but good 

The first thing I observed, that the outer 
edges of the picture were outside the range 
of my vision, and even when the display was 
readjusted, other sections of the display 
were out of view. Other members of my 
family experienced the same, problem. 

I adjusted the rotary video contrast control 
and hey presto! I had an excellent picture. 

The disc I chose to initially view was a 
'Reference Recording Video Standard 
Disc' (LD 101). Whilst the picture was by 
no means up to the standard of my Sony 
Profeel Monitor, it was nonetheless rea¬ 
sonably good. The colour balance was 
excellent, and by using the appropriate 
clips from the 'Reference Recording Test 
Disc', I was able to confirm that I had 
somewhere between 340 to 360 lines of 
horizontal resolution, and just over 300 
lines of vertical resolution. 

I checked out the audio bandwidth, and 
considering I was using the miniature 'in 
ear' earpieces, I still had a bandwidth of 
better than 30Hz to 10kHz (+/-10dB). 
Clearly, the designers had taken the 


appropriate trouble to ensure that the 
main performance parameters are good. 

In a short space of time, I was so 
entranced by the video that I found it dif¬ 
ficult to be deterred by minor limitations 
in the video optical system performance. 

At that point, I applied a temporary halt 
to my activities, and placed business 
before pleasure. I used the wide range of 
special video test patterns that the 
'Reference Recording Test Disc' provides 
to confirm the Classtron's major features. 

Summarising... 

Once correctly adjusted, the Glasstron 
provides a good (but by no means an out¬ 
standing) video signal. It is however con¬ 
siderably better than what I have come to 
expect from portable battery operated, 
pocket sized LCD TV sets. 

The Glasstron happily displays a 16:9 
letterbox format video signal. Best of all, it 
provides the ability to selfishly pander to 
your personal taste with either a video, or 
game without disturbing others. It should 
be noted that wearing glasses does not 
constitute an impediment, and there is 
sufficient clearance between the face of 
the Glasstron and your head to comfort¬ 
ably accommodate glasses. 

Sony have not yet released a PAL version 
of the Glasstron. At this point of time, they 
are not even marketing the compatible 
NTSC version of the unit in America. Don't 
be disheartened, though — sometime in the 
not too distant future they'll do both. 

By the time they do, I expect that they 
will have optimally adjusted the headband 
sizes to suit the different physiological fea¬ 
tures found in Australia. 

If they simultaneously resolve the minor 
limitations imposed by the current ear¬ 
pieces and connect them directly to the 
headband, I am sure they will have a win¬ 
ner on their hands. 

The problem will undoubtedly be that 
parents will not wish their children to use 
them — because they'll want to use them 
themselves. ❖ 

Sony PLM-50 Glasstron 
‘MultiMedia Scope’ 

A head-mounted video monitor, providing a 
large colour ‘virtual image’ floating in space 
a couple of metres in front of the viewer. 
Display unit measures 200 x 120 x 260mm; 
accompanying power box measures 51 x 
41 x 139mm. 

Good Points: Good quality image, well 
balanced in terms of colour rendition. 
Excellent for private viewing, yet gives ‘big 
screen’ impact... 

Bad Points: As yet, only sold in Japan 
(NTSC version, as tested). Currently ear¬ 
pieces are separate and not integrated with 
the head-mounted display. Image can 
extend beyond range of vision. 

RRP: Not available here as yet. Price of 
NTSC version sold in Japan roughly equiv¬ 
alent to A$1050. 
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There are many areas where our 
function generator will surpass 
your expectations. 


1 

1 

aaaaAA/^ 1 



A built-in U-bit, 40 MSample/sec, 
JOK deep arbitrary waveform 
yen era tor easily handles your 
custom waveform needs. 



Internal AM, FM, FSK and burst 
modulation eliminate your need 
fat' a second modulation source. 


Both linear and log sweeps aiv 
built in, making filter and 
amplifier testing quick and easy. 


At a price that falls below them. 



The HP 33120A 15 Mhz 
synthesized function/arb 
generator: Within budget, 
without compromise. 

In the world of function generators, 
price and performance have always 
been synonymous. So it’s 
understandable you’d expect to pay 
more for the measure of confidence 
you get with a synthesized signal 
source that delivers stable, accurate 
signals test after test. Or, for the 
flexibility to generate complex 
waveforms with arbitrary waveform 
capability. 

You’d probably also expect to pay a 
premium for the convenience of 
built-in sweep and modulation 
functions. And to have both HP-IB 
and RS-232 interfaces standard. 


loaded function/arb generator and get 
something totally unexpected. 

A price you can afford. 

Discover just how easy it is to afford 
a fully-loaded 15 MHz function/arb 
generator with synthesized signal 
source and arbitrary waveform 
capability by calling HP. Once you 
hear the price, we think you’ll agree 
it’s the best deal of any function 
generator in its class. 

In fact you can learn more about the 
HP 33120A function/arb generator’s 
custom waveform capability, signal 
accuracy, easy programmability, 
complementary BenchLink/Arb 
software, and any other 
specifications you may need to make 
the right decision by talking to your 
local HP field engineer. 


Australia 1800 
New Zealand 0800 ' 



Fact is, you can always get high 
performance with the high price to 
match. Or, order the HP 33120A fully 


So give us a call. And discover how 
much more you get from HP today. 


Who I HEWLETT- 
X PACKARD 


> 1996 Hewlett-Packard Co. MDG8700HP EA 








DIGITAL EDITING WITH 
THE APPLE/AVID MIES' 

Video editing systems based on personal computers have been around for a while, although set¬ 
ting up such a system has generally been pretty complex — and expensive. But Apple Computer 
and Avid have now put their hi-tech heads together and come up with the Video Editing System, 
an integrated and easy to use non-linear video editing system for the pro and the dabbler alike. 
Barrie Smith has been trying one out... 




A Mac Performs, as used in the review. With imported video clips consuming 
55MB per minute, a big hard drive is obviously the go for this kind of work! 


by BARRIE SMITH 

I’d like a dollar for every film and 
video editing device that I’ve set my 
knees beneath and my eyes upon. 
There’s been muttering Moviolas, spin¬ 
ning Steenbeck editing tables, bewilder¬ 
ing Betacam systems and of course, the 
latest — Avid and Media 100 digital 
editing suites. 

But these have all been pro, high end 
editing equipment for 16mm and 35mm 
film and 1/2” Betacam tapes. What 
about the amateur video maker, battling 
with VHS, Video 8 and the new DVC 
digital camera format? What has the 
keen amateur been using to edit tape? 

A range of options has been around 
for a while, beginning with itchy trig¬ 
ger fingers, keen reflexes, a combina¬ 
tion of replay and record machines to 
perform simple assembly edits — 
leading right up to complex computer- 
based solutions requiring dedicated 
software, video in/output cards and 
tons of mucking around. 

Now in my book many of the latter 
are fine — if you are computer wise and 
are prepared to make plenty of ill- 
advised buying decisions, followed up 
by re-investment. But few consumer 
computer editing systems are ‘systems’ 
— one package of hardware and soft¬ 
ware, devised by the one manufacturer 
and designed to operate harmoniously. 

Apple and Avid’s answer to this 
problem is the Video Editing System 
or ‘VES’. 

Promises... 

With the VES approach it’s claimed 
you can edit ‘straight out of the box’. 
For the purposes of the review, Apple 
provided me with a Macintosh 
Performa 6400 200MHz tower unit, 
strapped with 24MB of RAM and a 
2.4GB hard drive. Avid’s Cinema soft¬ 
ware is supplied on CD-ROM, while 
the video card that would do all the 
hard work is pre-installed. 


The rear of the CPU was densely 
populated with video and audio inputs 
and outputs. Camcorder (or VCR) 
video signals are accepted in compos¬ 
ite form (RCA inputs) or S-video via 
the usual four-pin connector, while the 
audio (L+R) information is taken in 
via RCA inputs. When outputting the 
edited material to a VCR or TV you 
again have the choice of RCA and S- 
video connectors. 

In working with moving images and 
sound you can use the usual monitor (in 
my case a 15” AV unit) connected, or 
hook up a TV of any size to the comput¬ 
er’s video and audio outputs. At the time 
I had a 70cm set patched in — a luxuri¬ 
ous way to edit video! 

Due process 

It was time to fire up the Avid Cinema 
software. The on-screen display resem¬ 
bles a collection of filing cards, indicat¬ 


ing the post-production stages you face: 
Storyboard, Bring Video In, Edit 
Movie, Effects, Titles, Sound and Send 
Movie Out. 

The lucid manual advises novice edi¬ 
tors to access the Storyboard mode. 
When you do so, and up comes a dis¬ 
play. On the left side is shown your var¬ 
ious video clips, with the right carrying 
descriptive text. This approach is possi¬ 
bly more suited to someone planning to 
shoot a movie — or for those who 
intend to edit in a structured fashion. I 
come from the ‘bash and crash’ school, 
having shot enough movies to do most 
edits in the camera, then planning the 
final edit by repeated previews of the 
virgin footage. 

Next step is Bring Video In — into 
the Mac, that is. Once you’ve selected 
the video source (composite, S-video, 
etc.) you simply run the replay source 
(camcorder, VCR etc) and a quarter- 
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Home video making has become a popular family activity. Maybe with such systems as the Apple/Avid VES home edit¬ 
ing may follow. 


screen display of the action appears on 
screen; at the same time stereo audio 
issues forth from the Mac’s speakers. 
It’s as simple as that. 

Interestingly, the S-video input is 
processed in Motion JPEG and takes 
account of the separate chroma and 
luminance signals — so effectively, the 
data when digitised is different from an 
incoming composite signal. At the end 
of the process a true S-video signal is 
output again. 

The codec used was Motion JPEG, 
because it allowed single frame edits to 
be accomplished — unlike MPEG1, 
which relies on interframe compression. 

VES’ Motion JPEG relies on 
intraframe compression, so occasional¬ 
ly you see artefacts such as aliasing on 
straight lines. But for the most part, the 
quality exceeds that of a VHS to VHS 
dub. But we are ahead of ourselves... 

Press an on-screen Record button 
and you're away. Finished dubbing the 
action? Press Stop. Below the action 
display now appears your video clip 
(and sound) as an extended bar on a 
timeline, next to a dinky icon of a 
camcorder. A thin purple strip at the 
lower edge of the video clip’s bar indi¬ 
cates the presence of original sound; if 
you prefer (and often a camcorder’s 
audio pickup is only annoying ambi¬ 
ence) it can be deleted. Below the 
camcorder timeline are ranged three 


more: titles, narration, music/effects 
— and each can be moved anywhere. 

Avid suggest that you transfer your 
video clips as separate scenes, 
stop/starting the replay camcorder or 
VCR when ‘OK’ takes roll up on the 
tape. This approach withholds unwant¬ 
ed material and helps keep the clip file 
sizes down. 

The Avid Cinema approach to editing 
is non-destructive; if, in the editing 
process, you remove action at the head 
or foot of a scene in your edit, the orig¬ 
inal material remains (unseen) on your 
hard drive. This approach makes sound 



The Avid Cinema ID logo. 


sense — although you have to have a 
massive hard drive, as five minutes of 
video and sound will occupy 275MB of 
storage. That’s five minutes of original 
uncut material — so, if you have ambi¬ 
tions of editing a half hour of tape down 
to a tight five-minute final edit, look 
forward to the system gobbling up 
1650MB of drive real estate! 

Other material required to construct a 
polished ‘movie-mit-sound’ demands 
extra hard drive storage. This may con¬ 
sist of narration or music (five mins = 
53MB), sound effects (30 secs = 
23MB). Of course, the final edited 
movie data must also be accommodat¬ 
ed, with five minutes of the final edit 
requiring a further 375MB. 

A quick calculation tells me our final¬ 
ly edited five-minute movie, with say 
25% narration, a dash of sound effects 
and let’s say 50% incidental music 
could quickly eat up 400-500MB. 

One saving grace is that if a scene is 
repeated, the file is not duplicated — 
only its edit ‘marker’. 

Cut and polish 

So we’ve copied all the footage we 
need. Let’s do a cut. By now we have a 
number of separate clips on the time¬ 
line. Clicking the on-screen PLAY but¬ 
ton will deliver a preview of the dubbed 
footage, with all the separate scenes 
smoothly running in sequence. And this 


ELECTRONICS Australia, August 1997 


15 














Digital Editing with The Apple/Avid ‘VES 


The introductory storyboard display 
in Avid Cinema. 

is the trick to it: if the separate clips abut 
each other, they will simply cut from 
clip to clip, on screen. Move one away 
from its neighbour and black will appear 
between. Move the last clip along the 
timeline and insert it between clips 2 
and 4 — then scene 6 becomes scene 3. 
You’ve just made an edit! 

Run the assembled sequence and the 
progress is: scenes 1,2,6, 3,4,5, etc. The 
wise ones call it ‘non-linear’ editing. 

You can move any scene to any spot on 
the timeline; the preceding and succeed¬ 
ing scenes shuffle down and retain replay 
order. If you were editing on a linear sys¬ 
tem (such as a Betacam edit controller) 
and you needed to move a scene out of 
sequence, you would have to redub all the 
scenes after the edit point. 

Old-time editors dealing with brim¬ 
ming baskets full of separate film clips 
had the wonderful freedom of being able 
to drop a scene into the final cut at any 
point, needing only to remake a cement 
splice or two. Without knowing it, they 
were engaging in non-linear editing. 

Like to trim a clip’s top and tail? If you 
select it, ‘grab handles’ appear at each 
end; push or pull one handle and the work 
screen shows the action as you run past it. 
Stop on one frame and that’s your new 
edit point. Frame accurate! I worked with 
some old tape from one of my pro pro¬ 
ductions, with display SMPTE time code 



on the VHS tape, and was delighted at the 
ease with which I could perform frame 
accurate edits... 

An interesting function is ‘Split Clip’. 
This allows you to cut into a clip any¬ 
where, thereby making two scenes out 
of one. It comes in very handy when you 
want to move things around in extrava¬ 
gant fashion! 

Like to dissolve between scenes? Move 
to the Effects mode, select Dissolve from 
the list (there’s also Book Turns, 
Barndoor wipes, etc. etc.,), decide on the 
length of it — and simply Apply. 

Titling is another ‘post’ chore the keen 
editor will want to pursue. Go to Titles 



mode and once the specific clip — or 
interval of black is selected — you type in 
the title text, choose its alignment (centre, 
top etc), font and size, colour, whether 
you want it to scroll in from the side, top 
or whatever. Click on Apply and the title 
appears as a clip on the timeline dedicat¬ 
ed to titling. At this stage you can reposi¬ 
tion the title clip relative to the main 
action video clip and super the title over 
any part of any scene... 

The sound side 

Time for music? And effects and voice? 
Here the possibilities explode. You can 
record a live voice as you run the final 
edit, drop in a slice of prerecorded narra¬ 
tive, cue in sound effects (a library of var¬ 
ious effects is provided) or run back¬ 
ground music (acquired from CD or an 
external tape recorder) as well as import¬ 
ing AIFF or (Mac) SND audio files. 

Now you may think this is the end of it. 
But you only have an edited and sound 
embellished movie — on the computer. 
Run it and you’ll see what happens as 
you witness effects such as wipes and 
dissolves — and watch out for the 
scrolling titles! Because you have assem¬ 
bled the movie in RAM and disk, and the 
computer has to deliver it to the monitor 
from this source, effects and titles 
demand massive amounts of processing 
power — so the image stunts and halts 
when these sections are encountered. 

But surely you want to view your cre- 
The display in Edit mode. Note the 
timeline and components for picture 
editing, titling and sound mixing, at 
the bottom. 


16 ELECTRONICS Australia, August 1997 

























































































l- B -J7lul 

®fsl®l 

— 



— * 

/ 

X-.-- 

\ 




( Remove [ Apply 




— 


Titling is a simple task, but final compilation can eat up large amounts of time 
Note the pink clip on the second level of the timeline, indicating the presence 
of the title data as a scene. 


ation in all its consecutive glory. So you 
must Send Movie Out. Hook up the out¬ 
puts to a VCR and TV, start the tape, 
then click Make Videotape — and off 
she goes, dubbing image and sound¬ 
tracks in real time. The computer moni¬ 
tor will give you a real time, full screen 
smoothly flowing view of the process. 

And there you have it, an edited VHS 
tape of your final edit. It’s that simple. 

And the quality? 

The end result is surprisingly good. I 
have seen (and made, to my shame) far 
worse VHS to VHS copies using a pair 
of VCRs. With Avid Cinema-made 
tapes you don’t see excess colour shifts 
evident in the latter process, nor losses 
of definition — and of course, the sound 
is identical to the original, having been 
handled in a digital domain. 

What you do see is occasional insta¬ 
bility of verticals and aliasing of hori¬ 
zontals, presumably products of the 
compression process. But you also see 
perfect titles and beautifully timed, 
exquisite visual effects. 

For anyone needing a post-production 
answer for consumer level video, this has 
to be the answer. And it would be invalu¬ 
able for the pro wanting to make a trial 
edit on a production, to show the client — 
complete with voice, music, effects. 

Other points we can make are: 

• You can save movies to videotape or 
as QuickTime files optimised for pre¬ 
sentations, World Wide Web sites or 
Internet exchange. 

• Motion JPEG compression and 
decompression is employed, so 


allowing frame accurate edits. 

Up to 30-frames-per-second (fps) 
Motion JPEG compression/decom¬ 
pression at 320 by 240 pixels. 
Vertical and horizontal interpolation 
and filtering for high-quality output 


of up to 640 by 480 pixels. 

The Apple Video System is bundled 
with PowerPC processor-based Mac 
models having a PCI expansion slot 
(such as the 5500 or 6400 series). The 
price is around $4700 (ex monitor). 

The software/card Avid Cinema pack¬ 
age (RRP $995) can be purchased and 
installed in a Mac with built-in compos¬ 
ite or S-video input and a PCI expansion 
slot (such as the 7500, 7600, or 8600 
series), 24MB of RAM, Macintosh sys¬ 
tem software version 7.5.3 or later. ❖ 


A non-linear AV editing system based 
on a Macintosh personal computer. 

: Comes as an integrated 
hardware and software system, to simpli¬ 
fy setup. Easy to use, capable of impres¬ 
sive video manipulation. Motion JPEG 
encoding allows frame-accurate editing. 

: Limited to VGA image 
resolution (640 x 480 pixels). 
Processing time increases significantly 
with overlaid titles. 

: Video card & software $995, 
computer around $4700 less monitor. 

irther Information: Apple 

Computer Australia, 16 Rodborough 
Rd., Frenchs Forest 2986. Freecall 
1800 025 355. 


PEERLESS 

THE PROFESSIONAL KIT 


SUPPLIER TO THE BEST 

For over 70 years speaker units from Peerless in Denmark 
have found their way into the world’s no. I speaker brands. 
Legendary names like Bang and Olufsenjamo, Mission and 
Dali are just a few of these. But you can have Peerless qual¬ 
ity for a fraction of the price of these imported brands. 

Save big $ on easy to construct kit speakers 

The Peerless PSK 60/2 speaker kit contains flat packed cabinets 
in black finish, high quality drivers, pre-made crossovers, termi¬ 
nals, all other parts and easy to follow instructions. No soldering 
is required and the end result is a hot pair of bookshelf, stand- 
mount or rear-channel speakers. 

Price slashed! 

Peerless PSK 60/2 normally sells for $428. Due to a bulk pur¬ 
chase, we are offering the complete kit for just $248 plus $10 
freight.This offer will apply only until stock sold. Order now! 



rn!if.i 


Jkeelesr^j 



• 2 way, 6.5” woofer 

• 60 Watts RMS 

• 8 Ohms 

Free Information 

Call us for free information on 
all our speaker kits and 
drivers. 


$428 

now just 


$248 

$ 10 freight 


Scan 

10 

Phone: (03) 9429 2199 
Fax: (03) 9429 9309 
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BAYGEN'S FREEPIAY: 

A WIND-UP RADIO! 

Manufactured in South Africa, the Baygen ‘Freeplay’ wind-up radio has attracted a lot of attention 
around the world because of its obvious benefits to people in developing countries. It s now avail¬ 
able here in Australia, from Dick Smith Electronics stores. 



by JIM ROWE 

You’ve probably heard of the Baygen 
Freeplay; it was the subject of a TV doc¬ 
umentary and articles in various over¬ 
seas magazines, a year or two ago. 
British businessman Trevor Baylis came 
up with the idea after visiting remote 
areas in Africa; he saw that it would be 
a tremendous step forward for people in 
developing countries to have radio com¬ 
munications, but realised that in many 
cases providing power on a day-to-day 
basis for even a small transistor radio 
would present insurmountable prob¬ 
lems. Even when batteries were avail¬ 
able, they were too costly. 

Surely it would be possible, he rea¬ 
soned, to produce a radio powered by a 
hand-wound spring motor (an updated 
version of the kind used in clocks and 
early gramophones) to drive a small DC 
generator? On his return to the UK, devel¬ 
oping such a radio became his mission. He 
obtained development funding from the 
British Overseas Development 
Administration, and assistance from engi¬ 
neers and designers in both Europe and 
the USA. Soon the first prototypes were 
produced, to prove the idea, and Mr Baylis 
also found investors to set up a manufac¬ 
turing plant in South Africa — to provide 
much needed jobs as well as radios. 

Since then the Baygen project has 
apparently gone from strength to 
strength. The factory set up near Cape 
Town to produce the radios has deliber¬ 
ately been organised with 60% of its 
staff drawn from organisations for the 
disabled, and is producing around 
500,000 radios per year. 

The Freeplay radio has been endorsed 
by over 20 international and humanitar¬ 
ian organisations, ranging from the Red 
Cross to the United Nations. Crown 
Agents in the UK have ordered 60,000 
units, and companies in over a dozen 
countries worldwide have applied to 
manufacture the radio under licence. 

Of course the Freeplay is mainly 
intended for people in developing coun¬ 
tries, to provide a way for them to keep in 
touch with events in their own country 


and the rest of the world, with virtually 
zero running costs. However since it uses 
no energy apart from ‘muscle power’, it’s 
also an outstanding example of environ¬ 
mentally friendly technology. There’s 
also the advantage that it can be taken on 
holidays or trips to remote areas, without 
any worry about batteries suddenly 
becoming flat at an awkward moment. 

These features, along with the novelty 
factor, have made the Freeplay very 
popular in developed countries as well 
— at least when supplies have been 
made available, as has now happened 
here in Australia. And presumably the 
Baygen organisation doesn’t mind sell¬ 
ing some of the radios in developed 
countries, because it keeps the factory 
busy and probably also provides a cer¬ 
tain degree of subsidisation, to allow the 
radios to be kept affordable by those in 
its primary markets. 

In Australia the Freeplay is now avail¬ 


able via the Dick Smith Electronics 
chain, for $149.00. 

What it’s like 

So what is this genuine latter-day 
clockwork radio like? As you can see 
from the main photo, it looks a bit like 
one of the valve portables of the 1960’s, 
and is about the same size and weight. It 
measures 345 x 245 x 141mm, and 
weighs in at a fairly hefty 2.8kg. 

Needless to say, the receiver section 
of the ‘works’ accounts for very little of 
that size and weight. At least half of the 
bulk, and somewhat more of the weight, 
is contributed by the spring motor and 
generator module — as you can see 
from the internal photo. The generator 
itself is visible at the ‘inner’ end of the 
module, with its wires leading to the 
radio section.Interestingly, in contrast 
with old-type spring motors which gen¬ 
erally had a very solid metal frame, the 
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As you can see, 
the spring motor- 
gearbox-generator 
module takes up a 
good half of the 
volume inside the 
case. The radio 
operates for about 
40 minutes from a 
full wind of the 
spring. 



frame of this spring motor/generator 
module is made from moulded plastic. 
The spring motor itself apparently uses 
a carbon-steel spring, and is of the ‘B’ 
wound configuration for high energy 
storage capacity. 

The generator is integrated with the 
motor in the module, together with what 
is apparently a three-stage gearbox. To 
be honest we didn’t try to look inside 
the module, because husky spring 
motors can be fairly dangerous — as 
you can see, there’s a label on the mod¬ 
ule warning against opening it. (I 
remember slicing my finger open fairly 
deeply as a kid, trying to dismantle an 
old gramophone motor!) 

The spring motor/generator module in 
the Freeplay can be fully wound comfort¬ 
ably in about a minute (about 58 turns of 
the handle), and will then run the radio 
for about 40 minutes. The small generator 
seems to produce a fairly constant 3V 
DC, and happily supplies the approxi¬ 
mately 30-50mA required by the radio. 

The radio section of the set is essen¬ 
tially all built into the end of the case at 
the opposite end from the spring motor. 
It’s a reasonably basic but sensitive 
three-band superhet design, tuning the 
medium wave band from 520 - 
1600kHz, the shortwave bands from 5.8 
- 18MHz, and the FM band from 88 - 
108MHz. As usual medium wave recep¬ 
tion is via an inbuilt ferrite rod antenna, 
with the other two bands using a tele¬ 
scopic rod. 

The tuning dial is of the vertical linear 
type, and of a reasonable size. The main 
tuning knob is quite large, and effec¬ 
tively ‘two in one’: the hub protrudes 
through the end of the case for rapid 
tuning, while its rim protrudes through a 
slot at the side, for fine tuning. A very 
practical arrangement... 

The speaker is a sturdy 89mm (3.5”) 


type, mounted behind the front panel. 
This and the available volume inside the 
case gives the Freeplay a well-rounded 
and satisfying acoustic output, despite 
its modest electrical output capability. 

In use, the Freeplay gave a good 
account of itself. The radio performs 
quite well, and there’s really no prob¬ 
lem in having to rewind the spring every 
40 minutes or so. The spring motor pro¬ 
duces an occasional small thudding 
noise as it unwinds, especially when it’s 
nearing the end of the wind, but this 
doesn’t detract significantly from the 
reception. 

In short, our reaction is that the 
Baygen Freeplay is both a novel idea, 
and also quite well made. It’s not exact¬ 
ly cheap as transistor radios go, but on 
the other hand it’s likely to give you 
reception for many years with zero run¬ 
ning costs. You can feel virtuous as 
well, for both helping provide practical 
radios to developing countries, and also 
not polluting the environment with dead 
batteries. ❖ 

Baygen FreePlay 

A three band (AM/FM/shortwave) 
transistor radio powered via a ‘wind¬ 
up’ clockwork spring motor, driving a 
small DC generator. 

Good points: Zero running costs — 
you provide the power. Excellent for 
developing countries, remote areas. 
Environmentally ‘clean’. The receiver 
is quite sensitive and provides good 
tone. 

Bad points: Not cheap, but you’re 
helping to support a worthy cause. 
Spring motor makes the occasional 
thud. 

RRP: $149.00 

Available: Dick Smith Electronics 
stores. DSE will also deliver to your 
door if you order via 1300 366 644. 




□ GSM / E-GSM 

□ PCN, PCS 


Defective mobile? 
Find out fast with the 
Wavetek 4100 

Fast and thorough 

You know immediately if the mobile 
is working or defective. The details you 
need for trouble-shooting are available in 
the FAULT FIND mode. 

Handy and inexpensive 

This low-cost hand-held tester fits easily 
onto any shop counter. 

Universal and versatile 
The correct tester for any GSM based 
mobile radio system. 

Future proof 

The system software of the Wavetek 4100 
series is easily updated by connecting 
the instrument to a PC. These updates will 
be available via the Internet. 


Scientific Devices Australia Pty Ltd 


4k 

SCIENTIFIC DEVICES 


MELBOURNE (03) 9569 1366 

Fax (03) 9563 4728 

SYDNEY (02) 9344 5200 

Fax (02) 9349 2602 

Adelaide (08) 8281 3788 

Fax (08) 8281 4194 
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INSTRUMENTS ON ADEOS 
GIVING EARTH A 'PHYSICAL 7 


Japan’s new Advanced Earth Observing Satellite is the latest addition to the flotilla of orbiting ‘birds’ 
training their scientific instruments back at Earth, rather than neighbouring planets. In this case it’s car¬ 
rying a raft of new instruments, designed to help our understanding of exactly what human industry 
and commerce is doing to our planet — and hopefully help find answers. 


by GEOFF McNAMARA 

The technology that has provided us 
with close-up pictures and other data of 
the distant planets of our solar system 
is undeniably spectacular. The result is 
an ever-improving knowledge of 


worlds other than our own. But with an 
increasing list of potential global cata¬ 
strophes facing our own world, this 
same technology has now been turned 
on Earth. In an attempt to understand 


the Earth as a planet, spacecraft have 
been placed into Earth orbit looking 
down with eyes sensitive to a wide 
range of the electromagnetic spectrum. 

The latest addition to this flotilla of 
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Earth explorers is also the most elaborate 
and advanced. Appropriately called the 
Advanced Earth Observing Satellite, or 
‘ADEOS’ (and I apologise in advance for 
the number of acronyms used in this arti¬ 
cle), this Japanese spacecraft carries an 
impressive arsenal of international instru¬ 
ments that is giving the Earth a compre¬ 
hensive and long-overdue stocktake. 

The driving force behind ADEOS is 
Japan s National Space Development 
Agency (NASDA). With a primary 
objective to monitor changes in the 
Earth’s atmosphere and on the surface, 
NASDA contributed two core instru¬ 
ments, while so-called ‘announcement of 
opportunity’ instruments were con¬ 
tributed by NASA, the French space 
agency CNES, Japan's Ministry of 
International Trade and Industries and 
the Environment Agency of Japan. 

ADEOS is a 3.5-tonne spacecraft as big 
as a caravan and capable of generating 
4.5kW of power. By the time the 3m x 
24m solar array is deployed, the space¬ 
craft measures some 11 x 29 metres. This 
is a large satellite! 

ADEOS is made up of two main com¬ 
ponents: the mission module, which car¬ 
ries the scientific instruments, and the bus 
module which carries the support subsys¬ 
tems. By having the instruments thermal¬ 
ly, mechanically and electrically indepen¬ 
dent of one another, integration and test¬ 
ing was made easier and faster. 

Hi-res viewing 

One of the two core instruments, the 
Advanced Visible and Near-Infrared 
Radiometer (AVNIR) has been designed 
to observe land and coastal regions in the 
visible and near-infrared bands of the 
spectrum. The instrument consists of a 
Catadioptric Schmidt optical system 
which gives minimal aberrations over the 
5.7° field of view. The telescope’s mirrors 
are made from low expansion materials 
that weigh up to 70% less than conven¬ 
tional mirrors. 

AVNIR looks at an 80km wide swath 
of the surface as the satellite orbits the 
Earth. Depending on the spectral band 
used, linear-array CCDs with 5000 and 
10,000 pixels allow a high resolution of 
16 or eight metres. The 80km by 8m strips 
are combined to provide detailed images 
of the Earth’s surface. The resulting data 
is then compressed by 10% prior to trans¬ 
mission to ground stations. 

The second core instrument is the 
Ocean Color and Temperature Scanner 
(OCTS), an optical radiometer designed 
to measure ocean ‘colour’ to study chloro¬ 
phyll, and thermal emission to monitor 
temperature of the oceans. This informa¬ 
tion can be used to keep tabs on the 


amount of chlorophyll and dissolved sub¬ 
stances in the water, and for determining 
primary production in the ocean and 
studying the carbon cycle. 

OCTS achieves a highly sensitive 
measurement of ocean colour and tem¬ 
perature, using eight visible and four 
thermal spectral bands. Because it mea¬ 
sures the temperature along a 1400km 
wide swath, OCTS is able to measure 
the same area on the surface every three 
days, which means short-term changes 
in temperature and other phenomena can 
be monitored in detail. 

Six smaller instruments complement 
the data collected by AVNIR and OCTS. 
NASA contributed an instrument known 
as NSCAT — for NASA Scatterometer 
— which provides information on the 
wind speed and direction over the Earth’s 
oceans. This is valuable data since, while 
such information is regularly gathered by 
ground stations over the continents, aside 
from the occasional (and often unreliable) 
reports contributed by ships at sea, little is 
known about wind currents over the 
oceans. With three quarters of the Earth 
covered by water, NSCAT data will play 
a major role in helping to understand 
global wind currents. 

NSCAT works on the principle of 
reflection of microwaves off the ocean’s 
waves. An array of six 3m-long antennas 
radiate 14GHz microwave pulses towards 
the surface. Two 600km wide swaths sep¬ 
arated by 330km are scanned. The ocean 
waves, or more correctly ‘roughness’, pre¬ 
sent at the time results from the prevailing 
wind conditions. The reflected radar cross 
section therefore provides information on 
ocean wind speed and direction. 

Since NSCAT makes 190,000 measure¬ 
ments each day, the result is 100 times 
more data than has ever before been gath¬ 
ered. Such data should improve our abili¬ 
ty to forecast weather, and help us under¬ 
stand global phenomena such as El Nino. 

Ozone layer 

Prominent in southern hemisphere 
countries’ media is the hole in the ozone 
layer. This environmental hazard is the 
target of the Total Ozone Mapping 
Spectrometer (TOMS). TOMS monitors 
the amount of ozone in the atmosphere by 
compelling the albedo, or reflectivity, of 
the atmosphere in three pairs of spectral 
bands, with the reflectivity of the Earth’s 
surface at a longer wavelength which is 
unaffected by the atmosphere. 

In addition to ozone, TOMS is also able 
to monitor the amount of sulphur dioxide 
in the atmosphere, which is an indication 
of volcanic activity on the Earth’s surface. 
This information is valuable since it is 
expected that eruptions such as Mount 



ADEOS was launched into orbit via an 
H-11 vehicle, from Tanegashima 
Space Center in Japan. 
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ADEOS is quite a large satellite, measuring 4x4x7m before 
the 3x24m solar array panel is deployed. Most of the main 
parts and instruments are identified here. (Photo and dia¬ 
gram courtesy NASDA) 

above high latitudes. In addition to monitoring the ozone content, 
ILAS also measures related substances and temperature and 
pressure. 

Finally, the greenhouse effect is now under scrutiny from 
ADEOS using the Interferometric Monitor for Greenhouse 
Gases (IMG). While it’s understood which gases are causing the 
greenhouse effect, and that these gases are largely produced by 
human activities, the precise sources and how serious they are 
remains uncertain. There are two main sources that IMG is 
searching for: deforestation and biomass burning. It is IMG’s 
task to locate and measure these sources by monitoring the glob¬ 
al and regional variation of trace gases. 

IMG is a Michelson Fourier Transform Spectrometer that uses 
two mirrors and a beam splitter. One of the mirrors is fixed, while 
the other travels along a 10cm track on magnetic bearings. By 
varying the relative positions of the two mirrors, an interference 
pattern is produced. The interferogram produced is Fourier trans¬ 
formed to obtain a spectrum. 

These eight instruments are currently observing the Earth’s 
surface, providing us with a comprehensive assessment of our 
planet’s current environmental status. The ADEOS mission 
will take three years, at the end of which scientists should be 
in a much better position to assess just what effect we are hav¬ 
ing on the Earth’s environmental system, and how to repair the 
damage. 

Geoff McNamara is a freelance science writer based in 
Sydney, and a regular contributor to EA. He extends thanks 
to Michael Box from the University of New South Wales, 
and Hideo Hasegawa from NASDA, for their help in prepar¬ 
ing this article. ❖ 


Adeos giving Earth a ‘Physical’ 

Pinatubo in June 1991 are likely to have climatic effects. 

The French space agency CNES contributed an instrument 
called POLDER — Polarization and Directionality of the Earth’s 
Reflectances. POLDER looks at the way sunlight is reflected off 
the Earth’s surface, oceans, clouds and aerosols. POLDER 
researchers are investigating several phenomena, ranging from 
the way aerosols interact with clouds to influence the Earth s 
greenhouse effect, to the way vegetation on land and in the oceans 
helps maintain the level of carbon dioxide in the oceans. 

POLDER consists of a wide-angle lens, a filter/polariser wheel 
and a CCD array. The filter wheel permits scanning in eight nar¬ 
row spectral bands and at three polarisation angles. 

While most of the instruments aboard ADEOS are collectors 
of information, the Retroreflector In Space (RIS) is nothing 
more than an open box with reflective inner surfaces mounted 
on one corner of the spacecraft. Lasers aimed toward the satel¬ 
lite from observatories on the Earth are reflected by RIS. By 
studying the reflected beam, scientists will be able to monitor 
the composition of the atmosphere. 

Because ADEOS orbits the Earth from pole to pole, it experi¬ 
ences a sunrise and sunset every 101 minutes. Watching these 
romantic scenes is the Improved Limb Atmospheric 
Spectrometer, or ILAS, an instrument designed to monitor the 
level of ozone in the atmosphere above the Earth’s poles. As the 
Sun ‘passes through’ the Earth’s atmosphere, as seen from on 
board ADEOS, ILAS looks at the known spectral properties of 
the centre of the Sun’s disk in the infrared (1610 to 850nm) and 
near visible (781 to 753nm) wavebands. 

Because of the geometry of ADEOS’s orbit, ILAS is able to 
make vertical profile measurements of the Earth’s atmosphere 
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NOW AVAILABLE FROM: 

PROCON 

TECHNOLOGY 

BOX 655 MT. WAVEFILEY 
VICTORIA 3149 


■ German 
quality - two year 
warranty. 

■ Five computer 
controlled kits 
available,Training 
robot (illustrated), 
experimental 

kit and others 
with instructions 
and software for 
up to 12 models 
in one kit. 

■ Program in 
QBASIC, C. Turbo 
Pascal and 
Visual BASIC for 
Windows. 

■ The interface 
unit plugs into 
your IBM-PC 
printer port and 
provides 8 
digital inputs, 

4 motor outputs 
and 2 analogue 
inputs for 
position, light and 
temperature 
sensing. 

■ Exciting and 
educational! 
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To: Jim Rowe 
From: Cary Johnston & the rest of the Jaycar crew 


Dear (Jim, 

Please accept our test wishes ftor the cedebration oft 75years oft electronics 
pubdishiny. / hao-e been a continuous reader since 1962 . indeed, Electronics Australia 
for Radio, TV andHobbies as it was dnown then) was a seminadinftduence in my 
decision to made a career in edectronics. Tide many others here at (Jaycar / turneda 
yreathobby into ayreat career/ 

Jo thands, to you andyour staftftftrom add,oft us here ftorproduciny a readdy yood 
readmonth aftter month, year aftter year. 

Hind.reyards 

if ary Johnston. 


Interface with the latest 
electronics technology 


If you’re a manufacturer, electronics engineer or involved 
in service and repair, ELENEX is the one exhibition you 
simply mustn’t miss. From high voltage products to 
sophisticated surface mount technology, discover it all 
at Australia’s largest electrical and electronics exhibition. 


i Hundreds of products and ideas 
i Over 200 companies exhibiting 
i New product releases 



New ways to increase profitability 

New ways to improve your competitive edge 

Solutions from industry experts 


□ Staged concurrently with AUTOMATE Australia’s leading manufacturing technology exhibition. 


The 9th Australian International Electrical & Electronics Industries Exhibition 

Darling Harbour Sydney 26-29 August 1997 

• Tues 10am-6pm • Wed 12 noon-9pm /LATE NIGHT I • Thurs 10am-6pm • Fri 10am-4pm 


ArS ^ S r! ra J ,an / E / xhibition Services Pty Ltd 424 St Kilda Road Melbourne Victoria 3004 Australia Tel +61 3 9261 4500 Fax +61 3 9261 4545 
Web: http://www.ausexhibit.com.au email: Shows@ausexhibit.com.au 


COCKLE 2628/B 
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Product review: 

VEIIEMAN LCD 
HANDHELD SCOPE 

Priced at just $449, the Velleman LCD portable scope makes this type of handheld instrument 
affordable for hobbyists and service technicians on a tight budget. It’s limited to frequencies below 
500kHz, but offers a range of practical features such as true-RMS voltage measurement, a mark¬ 
er-based time and frequency readout, an ‘intelligent’ auto-ranging mode, plus built-in test tone 
and PC data link facilities. 


by ROB EVANS 

Regular readers of 
Electronics Australia will 
probably have noticed a num¬ 
ber of recent reviews of LCD- 
based portable instruments 
from well-known instrument 
manufacturers such as Fluke, 
Tek and HP. If you’re like us, 
you would have found both 
their features and perfor¬ 
mance very impressive indeed 
for such compact instruments 
— but from a non-profession¬ 
al or hobbyist point of view, 
really had to put them on the 
‘when I win the lottery’ shop¬ 
ping list, despite their compet¬ 
itive prices. 

On the other hand, if you 


don’t really need the high- 
end features and performance 
offered by these devices, the 
idea of a low cost portable 
LCD-based instrument with a 
limited bandwidth may be 
appealing. 

Clearly, Belgium-based 
manufacturer V elleman 

Components has seen a market 
niche here and responded with 
its HHS5 digital Handheld 
Scope, a compact LCD oscil¬ 
loscope offering a maximum 
sampling rate of 5MS/s and a 
wider range of features than a 
comparable benchtop scope. 
The HHS5 is available from 
Jaycar stores throughout 


Australia for just $449 (not 
including accessories), and at 
that price appears to be in a 
league of its own in the hand¬ 
held scope arena. 

Of course what you don’t get 
for that price is the very high 
performance electronics and 
extremely rugged construction 
of the big-name handheld 
scopes. But on the other hand, 
you don’t get the four-digit 
price tag either... 

In practice the Velleman 
HHS5 can display repetitive 
signals up to around 500kHz 
(at an effective sampling rate of 
5MS/s) and single-event sig¬ 
nals of up to about 100kHz (at 
0.5MS/s), with the usual 8-bit 
resolution. Other than that, it 
offers a standard lMQ/20pF 
input, an A/D converter accura¬ 
cy of +/-2 bits, and a maximum 
input voltage of 100V peak — 
or 600V with an xlO attenuat¬ 
ing probe. This and the fact that 
the HHS5 also has a built-in 
(variable output) sinewave 
generator makes the instrument 
quite suitable for a wide range 
of both hobbyist and semi-pro¬ 
fessional field work, where a 
portable but low-cost handheld 
scope is needed. 

The HHS5 measures 230 x 
130 x 43mm, weighs around 
600g (without batteries), and 
has a slightly unusual T- 
shaped case with a 64 x 128 
pixel LCD readout occupying 
the upper section plus an array 
of 16 ‘bubble’ pushbuttons 
taking up the lower area. The 
buttons control the usual range 
of digital scope functions 
(scaling, trigger levels, hold, 


and so on), while many have 
double functions that are acti¬ 
vated when the unit is in a par¬ 
ticular operating mode. 

The LCD itself has its far 
right-hand section assigned as 
a settings and data readout 
area, while the displayed 
waveform appears in the 
remaining region with a verti¬ 
cal resolution of six bits — 
which is all you can get from 
64 pixels, of course. While the 
limited LCD resolution is 
probably one of the significant 
cost-saving compromises used 
by the Velleman designers for 
the HHS5, we couldn’t help 
but feel that this really does 
limit the instrument’s practical 
resolution/accuracy, and 
therefore usefulness. It’s dou¬ 
bly taunting when you consid¬ 
er that the unit actually stores 
the full eight bits of data for 
each sample. 

Nevertheless, when we 
installed a charged set of six 
NiCad batteries in the unit and 
performed a series of test mea¬ 
surements, we found that the 
Handheld Scope’s display 
delivered sufficient resolution 
for most adjustment and moni¬ 
toring jobs typically found in a 
hobbyist or field environment. 

This was helped to large 
degree by the (full eight-bit 
resolution) measurement data 
appearing in the right-hand 
section of the display, which 
can be configured to read the 
waveform level in peak or 
true-RMS voltage, or in deci¬ 
bels (OdB = 0.775V). DC 
measurement with a variable 
zero-set function is also avail- 
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able, and one particular screen 
mode offers a set of four 
adjustable marker lines (two 
horizontal and two vertical) 
with matching data readouts 
supplying voltage, time and 
frequency data. 

The other way the Handheld 
Scope’s full vertical resolution 
can be realised is through its 
pseudo-RS232 PC upload link, 
which transmits all 96 8-bit 
waveform samples via a 
3.5mm phono socket in the top 
of the unit, each time the instru¬ 
ment is turned on. With a spe¬ 
cial phono plug-to-DB9/25 ser¬ 
ial adaptor lead (a wiring dia¬ 
gram is included in the manual) 


— see the example screen shot 
shown here. 

Called (not surprisingly) 
‘Handheld Scope’ the software 
is written for Windows 95, and 
for those that do not have 
access to the internet, is now 
available for downloading on 
our bulletin board system 
(BBS). Phone (02) 353 0627 to 
connect with the EA BBS, and 
look for HHS5.ZIP in the 
Technical Software file area 
(number 170). 

At this point we should point 
out that using the Handheld 
Scope in the normal free-stand¬ 
ing way is really quite straight¬ 
forward and intuitive. The 



MandHeld Scope - Example! hhs 


Eile Edit View Erobe £ommuniction Port 

__ "MU ILfcl 

□ Q? »| «j * % | , 

V *\p p\7 1 Xl x1p| 

Sine wave Probe Settings xl 

[23/02/97 [74:46:51 


I I II 1~M— 

Ims/div 50mV/div 7 S7mVd.: 209mVpp 74 1 mVrrm 


-20,4 dB 



Two examples of how 
‘uploaded ' data from the 
Handheld Scope can be pre¬ 
sented on a PC. Above is a 
screen shot from the win¬ 
dows 95 software available 
from Velleman’s web site 
(and EA BBS), while the 
waveform shown on the left 
was produced using stan¬ 
dard comms and spread¬ 
sheet software. 


connected between the scope 
and a host PC, the computer 
can then be used to process and 
display the full 8-bit data in any 
convenient form — usually as 
a spreadsheet-derived wave¬ 
form, as shown here. 

This is a rather fiddly 
process in practice, since some 
kind of terminal program 
needs to be running on the PC 
in the correct configuration 
(9600b/s, N-8-1 format) to first 
capture the data, then a spread¬ 
sheet or similar used to turn 
that stored information into a 
usable format. And as this (last 
displayed) data is only trans¬ 
mitted each time the Handheld 
Scope is powered on, it’s hard¬ 
ly a ‘real-time’ operation... 

In any case though, the abil¬ 
ity to pass waveform data to a 
PC is a valuable asset, and the 
process could certainly be 
automated to some degree 
through some form of program 
scripting, or even with cus¬ 
tom-built software. An exam¬ 
ple of this is a small program 
available for downloading 
from Velleman's own internet 
Web page, which is a com¬ 
plete interface, storing and dis¬ 
playing package for the HHS5 


Specifications 

Max sample rate 

Input impedance 
Max input voltage 
Vertical resolution 
Linearity 
LCD display 
dB measurement 
True RMS measurement 
DC measurement 
Timebase range (/div) 

Input ranges (/div) 

Sinewave output 

Squarewave output 

operating buttons are well laid 
out and control the scope’s var¬ 
ious functions in a logical man¬ 
ner, allowing measurements to 
be taken quickly and easily. 
We were particularly 
impressed with the unit’s ‘auto¬ 
ranging' mode which uses the 
Auto trigger setting, and rapid¬ 
ly scales both the timebase and 
vertical range to match the 
incoming waveform. 

The auto-ranging mode 
works extremely well and is 
clearly the preferable way to 
use the HHS5 Handheld Scope 
during normal measurements. 
An added bonus of this feature 
is that it automatically avoids 


5MS/s for repetitive signals 
0.5MS/s for single-shot signals 
1MG/20pF 

100V peak (AC + DC) 

8-bits (six on LCD display) 

+/-1 bit 

64 x 128 pixels 

-73dB to +40dB +/-0.5% accuracy 
0.1 mV to 80V 2.5% accuracy 
0.1 mV to 180V 2% accuracy 
20s to 2us (in 1,2,5 format steps) 

5mV to 20V (in 1,2,5 format steps) 
approx IV RMS (adjustable) at 
400Hz 

approx 4Vp-p at 400Hz 

the misleading effects of screen 
aliasing and multiple sampling 
that can occur when the time- 
base is incorrectly set. 

Other than that, the 
Velleman Handheld Scope 
offers a range of other practical 
features including a data/wave¬ 
form hold button, a waveform 
dot/line function, selectable 
trigger slopes, a variable-out¬ 
put sinewave generator 
(400Hz), a fixed squarewave 
output to aid probe calibration, 
switchable AC/DC input cou¬ 
pling and an input ground ref¬ 
erence button. We found all of 
these features easy to use, and 
only needed to refer to the sup¬ 


plied manual to confirm the 
operation of a couple of the 
button’s secondary functions. 
The manual is small but 
nonetheless informative and 
concise, by the way. 

If we were able to pass on a 
‘wish list’ to the Velleman 
designers though, we would 
probably include an external 
trigger input (which would be 
particularly handy for data 
logging and PC control), a 
battery level monitor facility, 
and finally a two-way RS-232 
serial link so that the PC 
could receive sample data on 
a ‘request’ basis (this would 
make any support software 
very much more effective). 
On the other hand, as this unit 
is priced at a fraction of other 
handheld scopes, perhaps a 
wish list is somewhat inap¬ 
propriate... 

The Velleman HHS5 
Handheld Scope is available 
from your nearest Jaycar store 
for $449. As you would expect, 
Jaycar can also supply the nec¬ 
essary accessories such as a 
xlO scope probe ($39.50), suit¬ 
able NiCad batteries ($4.50 
each), plus a compatible mains- 
powered adaptor/charger 
($15.50). ❖ 

Velleman HHS5 
Handheld Scope 

Good points: Low cost and 
easy to use. 

Bad points: Limited band¬ 
width, display resolution. 

RRP: $449 (batteries and 
probe not included). 

Available: Jaycar stores 
around Australia. 
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AND THE PRODUCTS! 

All under one roof! 

Come in and try these out for yourself: 


2-Port Parallel 
Printer Card 

The ideal card for those 
people who need to add an 
extra printer or two. Can be 
configured to use ports 278, 
378 or 3BC on a wide 
variety IQRs. 

Cat X-2548 §£&W TV 


Simple Modem 
Business Pack 


This amazing deal includes a fast 33.6 data/14.4 fax 
external modem with answering machine facility, fax/data 
and voice messaging software and Internet Explorer. Also 
includes ISP Connection kits, Net Accelerator, Internet 
Phone, Master Clips, Formtool Gold, Windelete, Winzip, 
Thunderbyte anti virus, Pronto Mail and 
Master Graphics Converter- 

a total bonus value of over < 

Cat X-8735 


ivian cinu 

$500 $199 


Legend TV Tuner Plus 

Watch TV on your PC! 

This all-in-one card serves as (a) a 2Mb Video graphics 
accelerator, (b) a TV tuner - giving full screen picture in 
picture and (c) an MPEG playback enabling you to watch 
movies on your PC. In addition you can run presentations 
from your PC to your TV, capture any video input and even 
run games from Nintendo 64 or Sony Playstation 
on your PC monitor. 

Cat X-8137 


$499 


Connects to your TV or PC! 

Digital Camera Model: QV10 

Imagine the convenience of a camera that never requires film! A 
sophisticated model, it comes complete with software so it’s ready 
to be hooked up to your PC for instant image manipulation. It also 
features an LCD TFT display screen, multi-screen display, 16 bit 
memory, 96 image storage capacity, 320 x 240 dot computer 
output images, digital input/output and video input. A vital and 

versatile multimedia tool. 
Cat 6-0930 


SAVE$150 























HOME ENTERTAINMENT SPECIALS 





A Pioneer 
Pro Logic Receiver 
for the price of a Kit! 

Superb surround sound makes it the ideal home 
entertainment receiver. 50W centre, 50W + 50W 
main and 50W surround channels, sub woofer 
output. 3 YEAR WARRANTY 

Cat A 0906 

$399 save $ioo 


▲ Get in the swing of things! 

Virtual Golf for your PC 

Select your favourite golf game then step 
up to the tee. Swing the 26” club with the 
feel of a full size club then watch the 
player on the screen duplicate your drive, 
putt or chip, without making divots. 
Requires Golf Pro 2000, Links 386 Pro, 
Microsoft Golf or Picture Perfect 
golf software. ^ m ^ 

Cat X 8518 COCO 

Computer not included. 


B & W Surround 
Speaker Bargains 

You get the best of British 
technology renowned for great 
sound quality, with 100W RMS per 
speaker. Features removable grill 
and a choice of black or white. 

26h x 21 w x 9d centimetres. 

Cat A 0813 White 5 YEAR 
Cat A 0814 Black WARRANTY 

$299pr 

Award Winning B&W 
Speakers for the price of a Kit! 

They’ve won “Best European Loudspeaker 96/97” at the prestigious EISA awards and 
now t hey’re here to b last you away with superb sound at a fraction of the cost of other 

bookshelf speakers -and you don’t 
even have to build them yourself! 100 
watts of thumping sound per speaker. 
125mm bass/midrange plus soft dome 
tweeters. Features revolutionary 
prism technology for crisp, dynamic 
sound in any room. 

32h x 19w x 23d centimetres. 

5 YEAR WARRANTY 
Cat A 0807 



$ 499 „, 


stf EXTENDED 

ELECTRONICS RANGE 

^ TECHNICAL LIBRARY 

^ KNOWLEDGEABLE STAFF 


WORKING DISPLAYS OF 
KITS, SECURITY SYSTEMS, 
COMMUNICATIONS, 

TEST EQUIPMENT AND MORE 


All of the above products are available at PowerHouse 
and some are available at most Dick Smith Electronics stores. 
If you cannot make it to PowerHouse but require a particular 
product, you can be sure of obtaining it from Direct Link, 
our reliable mail order service. 


PHONE, FAX & MAIL ORDERS 


PHONE ORDERS All Areas(Locai Cali) 1300 366 644 
FAX ORDERS ( 02 ) 9395 1155 

j / MAIL ORDERS REPLY PAID 160 PO Box 321, 
NORTH RYDE 2113 

No postage stamp required 
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^BSijLi/ Diners Club 
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: LAY-IIY: 

i AVAILABLE • 


Otters expire end 31st Aug 1997 

Christies Retail Centre Cnr 
Canterbury & Chapel Rds 
BANKSTOWN Ph: (02) 9793 9677 
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Amplifiers arriving in cardboard boxes, 
and the longest repair job in history! 

Most of this month’s column is devoted to a collection of interesting servicing stories from a read¬ 
er who began his career at the tender age of five — and is now rather despondent about the future 
of our industry. I’m sure you’ll find his reminiscences as fascinating as I did. There’s also a story 
from my own bench, about a fault in ‘high-end’ video gear that turned out to be far more familiar 
than I feared... 


For the past year or so, I have been 
involved with a committee that is 
charged with planning a new training 
curriculum for electronics technicians. 
One of the problems frequently men¬ 
tioned is the complete lack of any fault¬ 
finding instruction. 

Students learn all about the various 
building blocks and sub-assemblies 
that go to make up electronic equip¬ 
ment, and after four years they would 
certainly know how any piece of gear 
worked. But never once in their cours¬ 
es do they get to handle a complete 
radio set, let alone a television receiver! 

In future, the well-trained technician 
will know all about tuning circuits, local 
oscillators, IF amplifiers, audio ampli¬ 
fiers and power supplies. The student 
will have to put all of these together by 
himself if he is going to recognise a sim¬ 
ple radio set. It does not bode well for the 
future supply of trained servicemen. 


/4udi<y 

Valves new, NOS & vintage. 
Sockets books kitsets 
circuits information. 
Transformers chokes & 
used amps. Repairs & 
rebuilds. 

SSAE for information or 
$1 stamp for catalogue 

Valve Electronics 

Pty Ltd ACN 001944369 

(ex Vintage Wireless Radio Co.) 

239 Australia St Newtown 2042 
P/0 Box 467 Newtown 2042 
Ph 02 9557 2212 Fax 02 9516 3981 


All of this came to mind while I was 
reading through this month’s first story. 
It’s a contribution from Mark van der 
Eynden, of Mount Waverley in 
Victoria. Mark’s contribution is virtual¬ 
ly his life story in servicing, and in 
many ways it parallels the story of 
many other servicemen. Most of us 
began as hobbyists and graduated to 
full time servicing. 

Mark’s career began at the early age 
of — but I’ll let him tell his own 
story.... 

I have a few servicing stories that 
your readers may find interesting. They 
spread over quite a few years, so a bit 
of background is required to under¬ 
stand the circumstances surrounding 
them. I call them collectively 4 The best 
of the worst \ 

l have been involved with electron¬ 
ics for most of my life. It began on my 
fifth birthday when I received a 
4 Philips Electronics Kit’. By the age 
of six I had learned to solder and was 
being paid to solder plugs onto ear¬ 
phone leads. They didn ’t come 
already attached in those days. 

My father was the manager of an 
electrical goods shop which had a ser¬ 
vice department upstairs. So from 
about the time I was eight I spent my 
school holidays in that service depart¬ 
ment, doing odd jobs and learning what 
I could until I was able to do simple 
repairs all by myself. 

Worst home job? 

One of the servicemen on the staff at 
that time undertook a job which I call 
4 The worst home job ever ’. 

It involved an AM Radio/Cassette 
which had chewed up a tape and 
gagged on it. This was a very common 
occurrence with the early Cl20 tapes 
and/or el cheapo cassettes. The tape 
would wind around the capstan until 


there was a large wad jammed there... 

Due to the tightness of the jam, the 
tape could not be removed. The usual 
trick was to take the back off the unit 
and turn the flywheel backwards until 
the tape became loose enough for it to 
be removed. Some frequent complica¬ 
tions were with units where the front 
came off rather than the back, and oth¬ 
ers with fixing screws located in the 
cassette chamber, underneath the 
jammed cassette. 

This unit was of the front comes off 
type’ with the more unusual aspect 
being that the three knobs (volume, tone 
and band switch) were on that panel and 
had to be detached before it could be 
removed. Each of the knobs was 
recessed into a small aluminium extru¬ 
sion which made them hard to get at. 

The home fixit man had managed to 
get the screws undone, but had baulked 
at the knobs. His solution was to run a 
can opener through the aluminium 
extrusion! As you can imagine, the 
knobs were a press fit and Mr Fixit’s 
lack of this knowledge had him pay 
about one third of the retail cost of the 
unit for a new case, just to remove a 
jammed cassette... 

On another day a fellow came into 
the shop to pick up his repair. He had 
been in twice before, but it was never 
ready. This was due to the manufactur¬ 
er not delivering replacement parts on 
the promised dates, a situation that I’m 
sure still exists. 

What made this day more notable 
was that the fellow lost his temper and 
KO ’d my father, a man whom I have 
never seen use physical violence on 
anything. The service department had 
never been a profit making venture; it 
was there to provide employment for 
four people and a service for the cus¬ 
tomers of the shop. 

Thus, this episode caused the owners 
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to sell the service department, its staff 
and stock to another company around 
the corner whose sole business was 
servicing electronic equipment. After 
that, all customers requiring service to 
their equipment were referred to the 
business around the corner. 

/ was still employed, however, and 
amongst the things I got to do were 
repairs for ‘Privileged Customers'. 
That's modern marketing speak for 
what we then called *regular cus¬ 
tomers'. It meant that I got to look at 
various brands of equipment that were 
still under warranty. 

The reason for this was that some 
companies, whilst marketing an excel¬ 
lent product which usually worked 
well, had no idea how to fix it if it broke 
down. This led to two distinct cate¬ 
gories of problems. If it went away for 
repairs, it wouldn 't come back for at 
least three months. Or if it did return 
promptly, it would still be broken when 
it was unpacked. Thus, I was able to 
have first look at the product and could 
repair many simple faults without hav¬ 
ing to send it away. 

Tackling an intermittent 

During this period FM radio 
appeared on the scene, but specialised 
service parts were still rather scarce. 
Down in the shop they had this new 
whiz bang AM/FM/SW radio cassette 
which had just been sold to a customer 
and was about to become my ‘Worst 
Intermittent'. 

The customer duly brought it back 
under warranty. It was returned to the 
manufacturer — who subsequently sent 
it back unfixed, with a credit note for a 
replacement set! My father asked me to 
look at the faulty unit, figuring that 
even if it took me a week to fix, there 
would still a profit to be made in its 
eventual sale. 

Turning the unit on revealed that it 
almost worked, but the sound was just 
terrible; a bit like an intermittent 
speaker. Clearly it couldn't be that 
easy, if the manufacturer had replaced 
it with a new set. I removed the back 
and found a circuit board of about one 
square foot — remember this was 
before ICs and surface mount. 

A quick check of the speaker revealed 
it to be perfect. A bit of prodding 
around revealed that the trouble WAS 
an intermittent, but it was triggered by 
the sound coming from the speaker! 
And what an intermittent it was. If you 
turned the volume right down, it was 
sometimes possible to have normal 
sound. If you so much as touched the 
case the sound would drop in and out 


like nobody's business... 

I determined that the problem was in 
the output stage by patching the pre¬ 
amp into another amplifier. This gave 
no sign of the intermittent. Also sug¬ 
gesting the problem was in the output 
stage was the fact that someone had 
spent a lot of time re soldering the 
entire output stage — not once, but sev¬ 
eral times. 

Well, I couldn 't think of anything bet¬ 
ter to do but to resolder everything 
again, in the hope of making it better or 
worse. Either way might enable me to 
locate the exact cause. Of course it 
wasn't to be that easy. At this point I 
put it aside to brew on the back burner. 

A few days later, I decided to try 
resoldering the board whilst it was in a 
flexed position. I reasoned that the joint 
should then be either made or unmade, 
or at least be different to its state in the 
flat. Resoldering whilst flexing in' 
made no difference so I then tried 
resoldering whilst flexing out'. It was 
there I hit pay dirt. 

I now had a unit that did not work 
most of the time, but could be thumped 
into action. It was the work of a minute 
to trace this to a particular transistor 
which, when removed, revealed one leg 
significantly shorter than the other two. 
Soldering this back in fixed the prob¬ 
lem once and for all. 

A box of amplifier 

One day a customer arrived in the 
shop with a box containing an amplifi¬ 
er. He didn't mention the box or its 
contents at first; he just wanted to see 
and hear a new amplifier. When he had 


decided on his new purchase he asked 
my father rather sheepishly if we took 
trade-ins. My father said yes, and the 
customer put the box on the counter 
and opened it up. 

Inside was a recent model amplifier. 
It was complete as far as one could see, 
except that every screw and nut that 
could be undone had been. It was to 
become ‘the (almost) best home job'. 

My father gave the fellow $10 trade 
in for the amplifier, for which he 
seemed grateful — although we could- 
n't get him to explain how the amplifi¬ 
er had got to be in this condition. 

My first action was to put the nuts and 
bolts back in their correct places. This 
made the whole package a lot sturdier 
and also gave me a good idea of what 
was missing. Believe it or not, nothing 
had been lost and a cursory glance at the 
output stage revealed only the bias resis¬ 
tors had been replaced. 

Mr Customer had apparently blown 
the output stage and decided to fix it him¬ 
self. He noticed the cooked resistors and 
replaced them. Whether he also replaced 
the output transistors I couldn *t tell. He 
must have then begun to re-assemble the 
amplifier and I suspect all went well until 
it came the time to bolt the output tran¬ 
sistors onto the heatsink. 

He obviously understood the impor¬ 
tance of those funny little washers 
between the transistors and the 
heatsink, but he must have misplaced 
them during the disassembly. So he 
improvised — cutting out nice neat 
squares of gaffer tape! Needless to say, 
a new set of output transistors (this 
time with mica washers) had the amp 
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THE SERVICEMAN 


working as good as new. 

Longest job ever? 

My next story began just after I 
began working full time. I had spent a 
year at university studying electronics. 
However, due to the ‘ politics' and 
other problems at the institution I 
became disenchanted with the course, 
at the same time becoming more inter¬ 
ested in computers. 

/ started work as a computer opera¬ 
tor, but when people became aware 
that I could repair things electrical, a 
steady flow of jobs found their way to 
me to be fixed. Fairly early on a certain 
amplifier arrived on my bench and this 
was to become my ‘Longest job '. 

The complaint sounded simple 
enough; it would work for about half an 
hour and then cut out. This amplifier 
was a four-channel one having DC 
coupling as a feature. I immediately 
suspected the output protection circuit 
was triggering, either because it was 
faulty or because of a fault elsewhere. 

The owner was able to supply a cir¬ 
cuit diagram, which showed that the 
protection circuit worked by mixing the 
outputs of each amp and then measur¬ 
ing the resultant voltage — disconnect¬ 
ing the speakers via a relay when the 
voltage exceeded a certain limit. 

Checking this voltage revealed that it 
was drifting higher over time until it 
tripped the protection circuit. The 
cause of this drift was traced to one 
particular channel. The amplifier used 
one of those clever (cheap?) designs 
whereby almost every transistor was 
the same type, and checking the chan¬ 
nel in question revealed one of these 
transistors was leaky. 

Since there was another channel that 
was also drifting slightly, I checked it 
to find two more leaky transistors. I 
headed off round to the distributor and 
requested three replacement transis¬ 
tors but to my amazement, the chap 
behind the counter nodded, walked 
away, came back a few seconds later 
and GAVE me a handful of them! 

I didn't count that handful, but I 
remember that it still wasn't quite 
enough to replace all the transistors of 
that type in all four channels. I checked 
all the transistors in the amplifier and 
replaced all of those that seemed to be 
the slightly leaky. I returned the amp to 
its owner explaining what had hap¬ 
pened and asked him to bring it back if 
it gave trouble again. 

Well, every couple of years the trouble 


did recur, whereupon it would be bought 
back and I'd replace some more leakyi 
transistors. Very early in the piece I 
became suspicious that I was replacing 
transistors I had already replaced once 
before. But then, since they had all been 
out for testing, they each had the tell-tale 
signs of a soldering iron on the circuit 
board, so I wasn 't sure. 

Originally I couldn't find any data 
for the transistors; they were all of a 
particular early Japanese type. Later 
on (years on), I found an equivalent 
listed as well as data so I checked the 
specs and although a bit close to the 
wind voltage wise, these limits weren't 
being exceeded. By this time I had 
begun using the equivalent type as my 
handful of originals was now exhaust¬ 
ed. But the end was still not in sight. 

Eventually the equivalents started 
becoming leaky and I was also losing 
my patience. I picked up my trusty data 
sheets and set about finding a replace¬ 
ment transistor with a bit more voltage 
headroom. I selected a BC639 (or was 
it a 640? it's a while ago now...) and 
refurbished one channel in its entirety. 

I ran this channel into a dummy load, 
(electric stove elements wired to produce 
about eight ohms) and checked the out¬ 
put produced by a signal generator on 
the scope. The signal was neat and 
clean, in fact slightly cleaner than the 
original transistors. What's more impor¬ 
tant, it remained clean and stable for 
several days of intensive soak testing. 

I replaced the transistors in the other 
channels and returned the amp to its 
owner, for what has proved to be the 
last time. 

It had taken about 14 years from the 
first time I had seen the amplifier until 
the final repair and when I last checked 
it was still working perfectly. I wonder 
how many of these amps went to the tip 
after only two years of use? 

Is the end nigh? 

Well, that's the end of my ‘best of the 
worst' stories and I don't expect to 
have any more. Why? Because I believe 
our ‘ disposable' society has reached 
the stage where almost nothing is 
worth repairing. 

Example 1; I am often asked about 
VCRs with bad picture quality. “Is it the 
heads?" the owner asks. “I doubt it" I 
reply, “they're probably just dirty, 
bring it in and I'll have a look for you ". 

Months go by and I still haven't seen 
the promised VCR so I ask — only to be 
told that they bought a new one. “Since it 


only cost $400 and had heaps of features 
the old one didn't have ". 

Example 2; Several times I have 
been asked about computers that 
exhibit strange disk errors when 
turned on. 1 offer to check it out, 
explaining that probably all that is 
wrong is that the BIOS battery has 
gone flat and thus the system doesn 't 
know what kind of disk is installed. 

Checking with the owner a few weeks 
later revealed that he had purchased a 
new computer — because “Since the 
battery was dead, it is only a matter of 
time before the whole thing packs it in. 
Anyway I picked up a Pentium with 16 
megs of RAM and a two gig drive, for 
less than I paid for the old one! " 

How can you compete? 

I don't know, Mark. I don’t think you 
can! And yet, there are still enough 
people around who are prepared to pay 
someone to fix their TV, VCR or what¬ 
ever. The service industry is declining, 
but it’s not dead yet. (Fortunately so. 
This column would probably die with 
it, if the service industry collapsed!) 

Now back to Mark’s other stories. 
We can all empathise with you about 
the tin-opener merchant. I think every 
one of us has come across a customer 
like that — including the character 
who, noting the angle on the head drum 
in his VCR, tried to straighten it up 
with a pair of slip-joint pliers! 

Most of Mark’s tales are pretty much 
routine, except for the 14-year search 
for a reliable transistor. That one must 
go down as the longest hunt for a fault 
in electronics history! As you say 
Mark, we can only wonder how many 
of that particular brand and model of 
amplifier went on the tip, simply 
because no other serviceman was as 
patient and persistent as you. 

Thanks for those stories, Mark. And I 
am sorry that you feel there is no future 
for you in the service industry. You 
sound like a resourceful technician who 
could make a living anywhere. Still, 
you know best and we wish you well in 
whatever you do in the future. 

High-end anxiety 

To finish up this month. I’ll give you 
a tale of woe from my own bailiwick. 

In fact, the tale is quite disappoint¬ 
ing. When it began I thought I would 
have a long and intriguing story for 
you, but it’s turned into a fizzer. Yet if 
the actual repair is nothing of any 
note, the facts surrounding it might be 
of interest to you. 
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Part of the circuit for a Panasonic NV-FS90 VCR, showing the ‘jog shuttle’ control board section. It was this section which 
was misbehaving in one of the Serviceman’s own machines, and the cause of the problem was a familiar one... 


My hobby is video production, and 
for editing I bought three of the best 
VCRs I could find. They are Panasonic 
NV-FS90 machines, Super-VHS types 
with all the bells and whistles (as the 
saying goes) and almost everything I 
need for editing and copying my tapes. 

The main feature, from my point of 
view, is the ‘Jog and Shuttle’ facility. 
This gives me frame-by-frame control 
for accurate editing. And when this 
facility started acting up, I was thrown 
into a real tizz. 

In detail, every time I pressed the 
Jog/Shuttle button, the machine would 
go straight into a ‘frame advance’ mode 
instead of the pause mode it was sup¬ 
posed to adopt. In this state neither the 
jog nor shuttle would work; although if 
I kept the button pressed, the jog and 
shuttle dials would respond normally. 
The normal pause button worked OK, 
except that I couldn’t frame advance to 
the required edit point. 

Oddly, the remote control carries 
duplicate jog and shuttle controls and 
these worked perfectly. So, whatever 
the fault was, it was associated with the 
front panel jog and shuttle board. 

Since I have three of these machines, I 
felt it was wise to buy a service manual 
— although the first time I needed it, I 
found it not very helpful. The circuit dia¬ 
gram gives reasonable detail for the shut¬ 
tle part of the system, but almost nothing 
about the jog facility. If the trouble lay in 
that part of the works, then I was going 
to be pretty much on my own! 

My first action was to ask around 
among my friends, to see if any of them 
knew anything about jog and shuttle 


mechanisms and this machine in partic¬ 
ular. As soon as I mentioned the model 
I was interested in, the response was 
almost universally “Oh! The FS90 is 
real ‘top end’ stuff — I’ve never 
touched anything like that”. 

I even asked another friend who does 
touch ‘top end stuff’, and occasionally 
some professional stuff, yet even he 
had never heard of a jog and shuttle 
failing in just the way mine did. He did 
make one useful suggestion, though: if 
I could swap the jog and shuttle board 
with one of my other machines, and if 
the fault was swapped too, then a 
replacement board might be the easiest 
way to solve the problem. 

So I bit the bullet and dismantled the 
front of the machine. Everything was 
fairly conventional until I removed the 
front panel. The jog and shuttle board 
came away with the panel and revealed 
a rather unusual plug and socket 
arrangement. 

I would have anticipated a ‘socket on a 
flylead’ type of connection, but instead 
the 12 plug pins projected from the top of 
a rigid white plastic pillar approximately 
20mm long, standing up on the end of 
the Timer Board. A 12-pin socket over¬ 
hung the edge of the jog and shuttle 
board, hopefully in direct alignment with 
the plug on the Timer Board. 

There was absolutely no flexibility in 
the connection. Even normal thermal 
flexing must have strained the pins 
and/or socket. I’ve never seen a similar 
connection in any of the VCRs I’ve 
repaired in the past, and I would not 
have expected it in a very expensive S- 
VHS machine. 


The jog and shuttle components were 
mounted inside a diecast metal housing 
on the jog/shuttle board and there 
seemed no way it could be accessed for 
cleaning or adjustment. So I contented 
myself with checking the board for dry 
joints or other obvious faults. 

At this point it began to occur to me 
that the fault just might be due to a faulty 
plug and socket connection. Have you 
ever heard of that one before!? 

And so it turned out to be. I sprayed the 
pins and the socket with contact cleaner, 
gave them a quick tickle with a stiff 
brush, then reassembled the front panel 
and tested the machine. It was perfect! 

So all of my worries about difficult 
faults in ‘top end’ equipment counted 
for nothing. You would think that after 
all my years in the service industry, I 
would have learned not to worry until I 
had proved the fault to be really diffi¬ 
cult. In this case I was worrying myself 
into an ulcer, all for no reason at all. 

They say “you can’t teach an old dog 
new tricks”. I’m beginning to think you 
can’t teach an old dog ANY tricks! 

I still don’t know how the jog facility 
works. I suspect that it is associated 
with the photodiode and two phototran¬ 
sistors shown here in the circuit dia¬ 
gram. There is probably a segmented 
wheel between the diode and transis¬ 
tors, similar to the arrangement of 
wheels and diodes in a computer 
mouse. But since the whole assembly is 
inaccessible inside its diecast box, I 
don’t suppose it matters much. 

Well, that’s it for this month. I’ll see 
what I can put together for next time. 
‘Bye for now. ❖ 
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LOW COST VIDEO 
SECURITY MONITOR 

As the prices of CCD cameras continue to fall, build-it-yourself video surveillance systems are 
becoming more viable. In this review we look at a dual-input 5.5” monochrome monitor that has 
all the features you need for a complete, inexpensive two channel system. We even found a few 
more applications for such a system... 

by PETER PHILLIPS 



The monitor in question, with a small camera module perched on the top. It may 
not win any styling awards, but it's flexible and attractively priced. 


A problem for most people building 
a video surveillance system is getting a 
suitable video monitor. A convention¬ 
al TV set either needs a modulator to 
convert the video output from the cam¬ 
era to an RF signal, or you need to 
modify the set to accept direct video. 
As well, this arrangement can usually 
only work with one camera, and rarely 
has an audio channel. 

This neat little monitor from Oatley 
Electronics is made in China and was 
originally sold as part of a complete sur¬ 
veillance system. It came with a CCD 
camera (with inbuilt microphone), 
mounting bracket for the camera, exten¬ 
sion speaker and AC adaptor. We don’t 
know how much this system cost, but 
Oatley Electronics is now offering the 
monitor itself, without the peripherals, 
for $125. A six-pin mini DIN connector 
is also included. 

A typical price for a suitable CCD 
camera is around $120, so by the time 
you add a DC power supply, a speaker 
and other attachments, you can have a 
complete single channel surveillance 
system for less than $300. Many readers 
will probably already have everything 
except a CCD camera, making the sys¬ 
tem even cheaper at around $250. 

The monitor 

Perhaps the most impressive feature 
of this monitor is its ability to accept 
two video/audio channels. Either chan¬ 
nel can be selected from front panel 
pushbuttons, or, when set to AUTO 
mode, the monitor automatically 
switches between the two. The switch¬ 
ing rate is adjustable at the front panel 
and is variable from one to 30 seconds. 

Each ‘channel’ connects via a six-pin 
mini DIN connector on the rear of the 
monitor. Both connectors have lines for 
the video output of the camera, an exter¬ 
nal speaker, 12V DC (output) and a line 
level audio input to the monitor. The 
12V DC output can power the camera 


and a microphone preamp. 

This means you can have a setup like 
that shown in the block diagram, with 
each ‘system’ linked to the monitor via 
a six-core cable. We don’t know the cur¬ 
rent capability of the monitor’s output 
DC supply, but it’s likely it can also 
drive an IR light source. Oatley 
Electronics has a kit for a simple IR 
light source ($18) which takes around 
30mA. A more powerful IR light source 
might need to be connected directly to 


the external power supply. 

The monitor comes with an inbuilt 
microphone and speaker, with a ‘press 
to talk' pushbutton on the front panel. 
To get two-way conversation, you 
need to add a microphone and preamp, 
both installed near the camera. A kit to 
do this is available from Oatley 
Electronics ($8). Also on the front 
panel are the power on-off switch, a 
volume control for the audio and three 
pushbuttons that select the AUTO 
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Using the switching built into the monitor, you can easily switch between two 
different camera-speaker-microphone combinations. The monitor also oper¬ 
ates from 13.8V DC, making battery operation quite feasible. 


switching function or either of the two 
input channels. Four LED indicators 
show power on and the selected input 
mode (Chi, Ch2 or AUTO). 

The monitor has video and audio out¬ 
put RCA connectors on the back panel 
for connection to a VCR. Also on the 
back panel are the DC input socket and 
adjustments for contrast, brightness and 
vertical hold. 

Resolution of the monitor is given as 
500 lines, which exceeds that of a typi¬ 
cal CCD camera (380 lines). It measures 
158 x 152 x 195mm (WHD) and is 
housed in a cream plastic case with a 
moulded recess as a carry handle. It 
weighs around 1.5kg. 

The monitor operates from a nominal 
13.8V DC power supply, and a com¬ 
plete single channel system takes close 
to one amp. Adding a second channel 
increases the current consumption, so a 
2A supply is ideal. 

Test results 

For the purposes of this review, 
Oatley Electronics also provided a CCD 
camera and a 10 metre six-core lead 
with a DIN connector, along with the 
monitor. The lead has one shielded con¬ 
ductor (for the video signal) and four 
other conductors, giving the necessary 
connections for camera power, a speak¬ 
er mounted near the camera, and a line 
level audio input back to the monitor. 

This lead is not supplied with the 
monitor, but as already mentioned, a 
mini DIN connector is supplied so you 
can make your own lead. Information 
on the plug connections is included 
with the monitor. 

We tested the system with a 12V 2A 
switch-mode power supply available 
from Oatley Electronics ($17). This 
supply is very compact and comes from 
a computer terminal case. The supply 
provided by Oatley Electronics for this 
review had an output voltage of 11.4V, 
but is easily adjusted to the specified 
13.8V. The supply voltage is not criti¬ 
cal, and the system works well with a 
supply voltage as low as 11.4V, with the 
contrast and picture quality improving 
marginally as this voltage is increased. 
This is probably due to the performance 
of the camera improving with an 
increased voltage, rather than that of the 
monitor itself. 

Getting the system going took only a 
few minutes, and we were quite 
impressed with the results. For exam¬ 
ple, when the camera lens was adjust¬ 
ed and pointed at a page of eight-point 
type, we could easily read the text 
from the monitor. 

We found the audio output level of 


the speaker at the camera was quite 
low, but more than enough for the pur¬ 
pose. You need to be within 100mm or 
so of the inbuilt microphone to get an 
adequate sound level at the external 
speaker. We didn’t set up a two-way 
audio channel, but found that an audio 
signal level of 200mV p-p back to the 
monitor gave a suitable sound level 
from the monitor’s speaker. 

Other uses 

While the monitor is intended for a 
surveillance system, we experimented 
with a few other applications. One that 
could appeal to those with ageing vision 
(like this reviewer) is to use the cam¬ 
era/monitor system as an aid to reading 
component values and part numbers in 
poor light conditions. Just hold the cam¬ 
era near the component and read the 
information from the screen. Writing 
that is otherwise illegible appears on the 
screen almost like magic! 

As well, you can also often get a tiny 
CCD camera into places your head can’t 
go, so inaccessible components can be 
identified without the usual contortions. 

Another use is to inspect soldered 
joints. The camera supplied for this 
review has an adjustable lens, so in a 
dedicated inspection system, you can set 
the lens to give considerable magnifica¬ 
tion to show up those soldering faults. 
Holding an eyeglass or magnifying 
loupe in front of the camera lens gives 


even more magnification. 

Professional inspection systems usu¬ 
ally have a colour CCD camera, external 
lighting and a suitable lens. These cost 
thousands of dollars, but for less than 
$300 you get something similar with 
this simple system. 

Because the whole system can run off 
a 12V lead-acid battery, you could also 
use it to inspect places that are otherwise 
inaccessible, such as ceiling cavities, 
pipe work and so on. For these and other 
similar applications you can put the cam¬ 
era in a glass jar to protect it. The glass 
jar can also be made watertight for 
inspecting the underside of a boat. 

In summary, we believe this monitor 
is excellent value. It is small and light, 
making it useful for portable applica¬ 
tions. It also works with the video out¬ 
put signal from a VCR or similar, mak¬ 
ing it useful as a workshop monitor. 
But when combined with a CCD cam¬ 
era, it has lots of applications, includ¬ 
ing video surveillance. Remember too, 
that a typical CCD camera works in 
infrared light, so you could set it up to 
monitor a baby or a patient, without 
needing external light other than an IR 
light source. 

The review monitor was supplied by 
Oatley Electronics and has an RRP of 
$125. For more information, contact 
Oatley Electronics, PO Box 89, Oatley 
2223, phone (02) 9584 3563, email oat¬ 
ley® world.net. ❖ 
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FORUM 


Conducted by Jim Rowe 


Is the EMC Framework going to 

kill our small electronics manufacturers? 



This month our main topic for discussion is one that we probably should have looked at earlier, 
but haven’t: the SMA’s EMC Framework, and its impact on the viability of Australia’s small elec¬ 
tronics manufacturers. Before we tackle that one, however, I have a couple of follow-up respons¬ 
es on our various discussions of EM fields and their possible health risks. 


As I’ve noted here in recent columns, 
there hasn’t been any shortage of feed¬ 
back on the subject of EM fields and 
their possible health risks. It’s obviously 
a subject that is of great interest to many 
readers, but I’m trying not to let it ‘take 
over’ Forum to the detriment of every¬ 
thing else. 

This month, I’ll present a couple of 
recent responses that I think you’ll find 
of interest, and then pass on to a differ¬ 
ent subject — one that is really of great 
relevance and concern, even though we 
haven’t given it much space as yet. 

To begin, then, here’s one of the two 
responses we’ll look at to keep the EM 
fields and health topic simmering 
along. It comes from Mr Peter Ryan, of 
Wanganui in New Zealand, who is 
actually responding to the story in the 
May column from Bill Jackson, con¬ 
cerning the ‘Pest Free’ electronic pest 
deterrent device: 

With reference to your article on the 
radiation from the ‘Pest Free 9 in your 
Forum of EA May 97 issue, it was a 
breath of fresh air to hear that 
Australians believe in low frequency low 
level EMR — even if concerned about 
the side effects. 

You will probably be surprised to 
learn that we don't have the problem 
here in New Zealand, as these low level 
pulses don 7 exist over here. A number 
of so-called state employed NZ experts 
last year appeared on a local TV pro¬ 
gram (Chi, 16 May 1996) called ‘Fair 
Go' (not famous for being accurate in 
its presentation) and rubbished the 
whole concept, claiming that no electro¬ 
magnetic waves were being radiated. 
They included the opinions of Mr Bruce 
Rapley, representing the Production 
Technology department of our local 
Massey University and a Mr Martin 
Gledall representing the National 


Radiation laboratories in Christchurch 

— a bit of a worry these experts! 

On a more serious note, 1 am aware of 
the work of a small private research 
firm here in New Zealand that has for a 
number of years been working in this 
field and are using the assistance of 
some of the world's leading experts to 
confirm their findings. As a result they 
are discovering some most incredible 
benefits from using specialised low 
level, low frequency EMR in many 
applications. 

It is interesting to note that most com¬ 
ment on EMR is negative. It is also very 
interesting to note that any good results 
from this field will effect the profitabili¬ 
ty of two of the wealthiest and powerful 
industries in the world, the chemical and 
medical industries — both of which are 
bugged with side effect problems with a 
number of their products. 

I feel one must take a fairly neutral 
position when looking at complaints, 
because it appears a discrediting pro¬ 
gram is well under way, as more and 
more research is starting to take place 
throughout the world in this field. No 
reflection on your original complainant 

— the unit he complains about is very 
basic for this sort ofapplication. I can 
assure you there is far more sophisticat¬ 
ed equipment being used to understand 
and research this field. 

I am convinced that the future 
includes the use of low level, low fre¬ 
quency EMR, cost effective and healthy 
products which are not far away and 
less chemicals and drugs. 

I hope I have been able to show 
another side of the issue and thank you 
for Forum; it is an excellent and much 
needed platform for issues. Like many 
others I look forward to it each month. 
Keep up the good work, you are doing a 
great job. 


Thank you for those comments, Mr 
Ryan, and for the kind words at the end. 
It’s interesting that some positive poten¬ 
tial uses are emerging for low-level low 
frequency radiation; can we take it that 
at least some New Zealanders believe 
that such radiation can have an effect on 
living cells, at levels below that which 
results in measurable heating? Many of 
our experts don’t seem to believe in any 
such interaction, of either the beneficial 
or detrimental type... 

‘We do not know...’ 

Moving on, our second response 
comes from Mr Michael Gempton, who 
sent it via the EA Reader Services BBS. 
Mr Gempton doesn’t seem to be 
responding to any particular aspect of 
the debate, but makes a number of inter¬ 
esting general comments — in particu¬ 
lar, about the attitudes necessary for 
objective scientific research: 

I am absolutely amazed at the 
extremes of opinion so vehemently 
expressed and with such authority, aug¬ 
mented by the use of findings from some 
specific research efforts being applied 
WAY outside their scope. (And I DO 
mean SPECIFIC — just take a look at 
some of their titles and/or constraining 
parameters.) 

However, it is comforting to see some 
discernment beginning to be applied to 
the discussion, with the subject of ther¬ 
mal effects being appropriately parti¬ 
tioned and awareness of the vested 
interests of some powerful players in the 
debate tempering the impact of THEIR 
categorical conclusions. 

At this point in time — as far as I am 
aware — any conclusive statements on 
the Non-thermal Biological Effects of 
Electromagnetic Radiation' are based 
on an absolute lack of definitive proof 
on this electric subject; with one excep- 
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tion (isn't there always?!) and that is, 
quite simply: ‘We do not know'. 

Whilst many people run scared at the 
mere thought of such an admission, it is 
the first essential step towards learning. 
Those who have taken this step automat¬ 
ically support the search for knowledge, 
through roles which range from the neu¬ 
tral interested party who allows investi¬ 
gation, to the dedicated research pio¬ 
neer who champions it. Those who 
cannot make this admission, will only 
hinder progress. 

Extreme views ‘vital’ 

This is not to say that I would want to 
censor any opinion, at either end of the 
spectrum. Far from it! I personally feel 
that even extremist views serve a num¬ 
ber of vital purposes. 

Firstly, they give air to the little bit of 
a radical in us all. This allows us to take 
comfort in the fact that our extremist 
issues are being dealt with (especially 
with no risk to ourselves) — so we can 
focus on more productive pursuits. 

Secondly, it is good for extreme opin¬ 
ion (at both ends) to be openly present¬ 
ed, especially when their (often) absur¬ 
dity is clearly seen. Such beacons help 
identify the boundaries and provide ref¬ 
erence points to those employed in hon¬ 


est endeavours, lest they should drift 
into darkness and be unfairly dismissed 
as quacks. 

Lastly, it is often good for wild ideas 
to be expressed as these often lead to 
innovation in thought — brainstorming 
and lateral thinking, if you will — and 
since we have yet to attain satisfactory 
understanding on the subject at hand, 
regular stirring of the grey matter seems 
to be in order! 

It is this last point that highlights the 
greatest difficulty and the greatest 
potential in supplying answers. 

For starters, do we really know what 
AGENCY we should be investigating? 

“Excuse me?" you say, “Isn't that 
$%*@!? obvious?!" 

My response is that yes, it may well 
be, but we have to make sure we have 
asked the right QUESTION—otherwise 
we might not be working in the right 
direction. 

If I were asking the question I would 
like answered, it would be along the lines 
of: “What adverse effects are the result 
of occupying an environment which is 
subjected to electromagnetic radia¬ 
tion?" My reasoning is simple: I don't 
care WHAT the mechanism is, but if it 
can make me sick, I WANT TO KNOW! 

The obvious starting point is on the 


direct effects of EMR on the human 
body — which is where I see all the 
breast-beating going on at the moment 
— so I'll quickly throw in my two cents' 
worth as well... 

Since the human body is electrically 
conductive, then any alternating mag¬ 
netic component of an electromagnetic 
field will induce currents in it. So this is 
an effect... But more questions need to 
be addressed: How does the human 
body respond to this? Does it cause 
damage? What sort of damage does it 
cause? Is the damage permanent or 
repairable? And so on. (I expect the 
molecular biologists, molecular physi¬ 
cists and molecular chemists could, and 
probably are, having a ball with these 
and a thousand other questions.) 

Indirect effects? 

Then there are the indirect effects. Let 
me illustrate by offering the following 
(totally unfounded) hypotheses: 

1. “That cancer is caused by chemical 
poisoning resulting from ingestion of a 
product of a reaction between acid rain 
and the insulation material on above¬ 
ground power lines." 

2. “That cancer is caused as the result 
of an infection from the inhalation of 
bacteria which feed on a product of a 
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reaction between acid rain and the 
insulation material on above-ground 
power lines.” 

If either of these were true, you would 
still have the problem even if all power 
was cut off — so EMR itself would not 
be responsible — but the companion 
elements WOULD. 

As the above hypotheses suggest, the 
TRUE cause of a problem may consist of 
several stages, each possibly having an 
obscure relationship with the other and 
none of which may have an obvious cor¬ 
relation with the observable problem. 
Or worse, that factors which have 
absolutely NOTHING to do with the 
problem are falsely ascribed culpability. 

This latter point is where the disci¬ 
pline of investigation must be absolutely 
objective and totally rigorous in order 
to maintain complete integrity. If there 
are ANY flaws in this, the conclusions 
drawn will be compromised and proba¬ 
bly rendered useless. 

Therefore, anecdotal evidence cannot, 
in itself, be used to prove a thing — 
unless additional facts can be assembled 
to give it legitimacy. It does, however, 
offer a supportive role in the evaluation 
of theories and is an invaluable source 
of directions to pursue. 

I understand the ‘Scientific Method’ 
as BEING that discipline — one that 
involves a great deal of meticulous 
attention to detail and ordered process¬ 
es with appropriate controls. You 
know, the kind of background YOU 
would want to see when adopting some¬ 
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one else’s findings, but wouldn’t want 
to burden yourself with when offering 
your own... 

So where to from here? Onward and 
upward! Let the extremists give voice to 
keep us awake. Let the hypotheses be 
put, to stretch our imaginations, fet the 
evidence be examined to arrive at 
answers. Let the debates rage on, to 
keep us all honest. Let the forum contin¬ 
ue so we can all be involved. Remember, 
no-one knows the answer — yet! 

Thank you for those comments, Mr 
Gempton. I for one found them very 
interesting, and a welcome waft of rea¬ 
son and objectivity in an area that can 
easily become bogged down in dogma 
or hidden agendas. I also like your open 
attitude with regard to the airing of all 
views on this subject; I couldn’t have 
defined the goals of our Forum column 
better, in fact. 

The EMC Framework 

Moving on again, let’s turn to a sub¬ 
ject that we undoubtedly should Jjave 
discussed before now, because it is 
clearly going to play a major role in 
determining the future of Australia’s 
electronics manufacturing industry. 
It’s the Spectrum Management 
Authority’s EMC Framework, a body 
of legislation which became law on 
January 1 this year. 

I imagine that probably no-one would 
wish to argue with the SMA’s motives 
in bringing in this legislation, which are 
entirely laudable: to try and ensure that 
the electrical and electronic equipment 
sold in Australia meets acknowledged 
standards for electromagnetic compati¬ 
bility — i.e., low levels of electromag¬ 
netic emission, and also low susceptibil¬ 
ity to incoming radiation). However, the 
problem seems to be that by imposing 
yet another set of bureaucratic hurdles 
and constraints, the EMC Framework is 
imposing a crippling burden on our local 
electronics manufacturers. Not so much 
on the large national and multinational 
manufacturers, who can in most cases 
amortise the additional costs and over¬ 
heads quite easily, but in particular on 
the smaller manufacturers who can’t. 

In fact quite a few people in the indus¬ 
try have suggested that in their opinion, 
the EMC Framework is effectively 
going to kill most of our smaller elec¬ 
tronics manufacturers, and merely con¬ 
solidate the dominant position of over¬ 
seas-owned multinationals. Not a 
cheerful prospect at all... 
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Anyway, that’s by way of preamble to 
the letter I’m going to present to you 
now for your consideration. It comes 
from a reader who is the principal of a 
smaller local manufacturer, and is there¬ 
fore written from the viewpoint of some¬ 
one who is directly affected. Although 
he has provided me with his full name 
and address, as a token of good faith, he 
has also asked that I refer to him by the 
pseudonym ‘Jim Fixit’ — not just 
because of the nature of the EMC legis¬ 
lation’s penalties, but also because of the 
risk that anything he writes might inad¬ 
vertently implicate industry colleagues, 
suppliers and importers. 

Here’s what ‘Mr Fixit’ has to say: 

/ have been waiting for you to address 
in the magazine at least some of the 
issues raised by the EMC legislation 
which came into force on the 1st of 
January this year. You may recall that I 
spoke with you in December last year, 
shortly after I had become aware that 
low volume manufacturers such as our¬ 
selves had lost our exemption without 
notice. The situation regarding kits and 
therefore publishing of projects is also 
most unclear and directly affects your 
magazine (and others of course). We 
can’t afford to bury our heads in the 
sand; this issue is not going to go away! 

I have enclosed some clippings from 
the UK magazine ‘Electronics World’. 
The editorial from the October 1996 
issue is almost 100% relevant in an 
Australian context and I urge that you 
read it. There is also some other editor¬ 
ial from the same issue, regarding 
Australian EMC legislation, and a cou¬ 
ple of letters. It is intriguing that there 
have been mentions of Australian EMC 
issues in another country’s technical 
press, when it seems that the issues are 
being ignored here. 

This year, in the normal course of my 
business, I have made a point of query¬ 
ing many of my industry colleagues 
about their knowledge of EMC, and I 
have to say that most of them are either 
completely unaware of their obligations 
or are just ignoring them! This is the 
stuff that ulcers are made of. 

Mr Howard’s Government claims to 
be reducing the amount of red tape and 
administrative costs for small business, 
but it seems that the electronics industry 
has not only been excluded from this 
promise, but indeed penalised. 

I started my company in 1988. Since 
then I have designed hundreds of items 
of equipment and about 50 of those are 


















still made on a continuing basis, albeit 
in small quantities in most cases. I serve 
a niche market and if I felt that I had to 
justify my existence, then I would say 
that the continued support from our cus¬ 
tomers in the form of purchase orders is 
justification enough. 

Before the reader says “So what?”, 
let me point out that a big seller for me 
still only sells less than 100 per annum, 
and that only one or two of my models 
would reach that dizzying height. 

A quick, though revealing survey of 
several of the EMC testing facilities 
indicates that testing of a single piece of 
equipment takes at least one day, maybe 
longer depending upon its complexity. 
The cost of this testing ranges roughly 
from $1500 to $3000 per day. If an item 
fails a test, it has to be re-submitted. 
Simple mathematics suggests to me that 
simply to be allowed to keep manufac¬ 
turing my current range, assuming that 
an item passes first time, and assuming 
averages of $2000 per day to test, 1.5 
days for each item, and 50 items, Tm up 
for around $150,000. And that's NOT a 
worst-case scenario! 

I, and Tm quite sure, many hundreds 
or even thousands of Australian micro- 
businesses (I find the term ‘small busi¬ 
ness' inappropriate) like mine cannot 
afford this kind of cost, which equates to 
six years' wages for one employee (or 
one year's wages for six employees). 

So, basically we now have a law 
which gives us an ultimatum: Pay an 
enormous amount of money by 1999, or 
close the doors! 

Small firms not invited 

At this point I could express my opinion 
of the people that framed this legislation, 
but there are other laws which prevent 
me from doing so. In any case, I and my 
industry colleagues never received an 
invitation to submit any suggestions 
when the legislation was being framed, 
so perhaps I could be forgiven for believ¬ 
ing that our interests have not been con¬ 
sidered nor represented. Additionally, 
the legislation assumes that a design¬ 
er! manufacturer is guilty until proven 
innocent — hardly democratic. 

Now to some more specific stuff. 
Anyone can design and make a single 
protoype without any EMC testing or 
technical construction file being 
required. More than one and the inter¬ 
vention of a third party, the ‘competent 
body', is mandatory — at great expense 
of both money and time. 

Anything that is ‘not generally avail¬ 
able' may also bypass the need for a 
1 competent body' to prove its compli¬ 
ance. At what point does something 


become generally available? When it is 
offered for sale, when it is advertised, 
when the design is published, when? 
Too vague for me! 

Home-made radio amateur apparatus 
is also exempt. I recall that you debated 
the need for radio amateur projects 
some time ago, and that the general out¬ 
come was that not many hams make 
their own gear any more. This is borne 
out by the distinct lack of 'ham' projects 
in the magazine, or any magazine for 
that matter. 

I think it safe to assume, and I think 
that you have established, that amateur 
and professional electronics enthusiasts 
make up the majority of your readership 
and that these days, radio amateurs are 
mainly short-wave communicators AND 
electronics enthusiasts — buying, not 
building their communications equip¬ 
ment. Yet they are specifically exempted. 

And what about computer enthusi¬ 
asts? There are more and more projects 
for computers — data loggers, digitis¬ 
ers, virtual CRO's, virtual multimeters, 
BIOS testers, all sorts of I/O boards, the 
list goes on and on. The vast bulk of 
your readership is NOT exempted from 
EMC testing! Maybe the legislators see 
us all as radio amateurs? That's just 
ignorant and politically incorrect. I 
demand to be recognised as an electron¬ 
ics enthusiast! 

Having raised the subject of comput¬ 
ers, 1 have to mention a rather nasty 
aspect of the EMC legislation. When an 
item of equipment is presented for test¬ 
ing, it's exact construction down to the 
most minute detail is what is being test¬ 
ed. Any change — that's ANY change — 
necessitates re-testing! 

The businesses assembling generic 
PC' s are not exempt from EMC testing, 
yet I haven't seen a single generic PC 
with the C-tick logo or the CE logo. This 
would most likely be because they would 
have to pay enormous amounts to have 
all their various configurations tested. 
The case styles and motherboards and 
graphics cards and internal modems 
and sound cards, etc., etc., etc., change 
almost monthly too, and every little 
change requires re-testing of all config¬ 
urations. This will make PC's unafford¬ 
able — the industry will collapse, the 
EMC testers will get rich in the mean¬ 
time. Erhh, that is if anybody actually 
obeys the letter of the EMC law... 

The big PC companies (you know who 
they are) only offer a few configurations 
and seem to have opted for testing in 
other countries. Some bear the 
European ‘ CE' logo which is apparent¬ 
ly acceptable to the Spectrum 
Management Authority (soon to be 
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merged into Austel). But say you buy a 
big-name PC and decide that a faster 
modem or graphics card, etc. is 
required. As soon as you put that card 
in, that PC no longer complies and has 
to be re-tested. This is plainly ridiculous 
and unenforceable. 

One of the letters from the Electronics 
World clippings I have included raises 
the question of the validity of overseas 
EMC testing. In my possession I have a 
piece of digital equipment intended for 
video manipulation. It bears the CE 
logo, but causes severe interference to 
Channel 10 for about a 50-metre radius, 
and lesser but still annoying interference 
to the other channels and FM radio. 

I thought the intention of the EMC leg¬ 
islation was to prevent just this sort of 
interference. Every little gadget that 
comes from Asia now bears the CE logo. 
Do they actually comply, or does testing 
there consist of sticking on the CE label? 

Not so long ago you discussed the use 
of mobile phones and laptop computers 
in airplanes. Surely the CE or C-tick 
logo on these items guarantees their 
compliance? Surely the high-tech equip¬ 
ment on airplanes complies too — so 
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what’s the problem, what’s the big pic¬ 
ture here? 

I think it is curious that Australia has 
embraced the European EMC stan¬ 
dards, when we seem to be so much 
more at one with America. Their FCC 
regulations seem so much more work¬ 
able. Warnings regarding radiated 
interference and received interference 
adorn American equipment, the solution 
to any problems being placed where it 
belongs — the user. 

Let’s face it, you can’t protect people 
from themselves. People will always use 
things for purposes and in situations 
that they were not designed for. Even 
the strict Australian EMC laws won’t 
stop this. 

I think it is reasonable to ensure that 
any equipment we make does not radi¬ 
ate RFI. I don’t think it is reasonable to 
have to spend large amounts of money 
testing small-volume, low cost manu¬ 
facturing, where the cost of testing will 
have a major effect on the selling price. 
Perhaps the legislation could be altered 
to exempt from EMC any production 
run where the cost of compliance 
exceeds a small percentage of the man¬ 
ufacturing cost. 

Understanding the jargon 

How do we ‘micro-businesses’ test 
our equipment in-house? What test 
equipment do we need? What levels 
are acceptable? What frequencies do 
we have to measure between? Some of 
the answers are available in the rele¬ 
vant standards documents, that is if 
you can understand all the jargonised 
mumbo-jumbo. 

I think this is where EA has a respon¬ 
sibility to the readership. How about 
some practical articles on in-house 
EMC testing — you know, rules of 
thumb, perhaps some constructional 
articles for test equipment which will at 
least give us a chance to find problems 
before we have to spend small fortunes 
with ‘competent bodies’ ? 

How about showing us how responsi¬ 
ble you and your contributing designers 
are, by publishing your in-house EMC 
test results with each project? 

I’d like to design some projects for 
publication, but I am concerned, as 
should any of your current contributors 
be, that a great axe is likely to fall. The 
penalties for ignoring EMC are very 
harsh and I don’t see where kits are 
exempted. Perhaps you can clear the air 
and prove that electronics enthusiasts’ 
kits are definitely exempt. Maybe by 


publishing this letter, you can influence 
the politicians to make some changes to 
the EMC legislation to make life a bit 
easier for us all. 

I suppose I have been raving on. I 
realise that you may not publish all of 
this missive due to its length, or perhaps 
for other reasons, but the Australian 
EMC issue has been ignored and I am 
very concerned about my company’s 
continued viability, with the massive 
costs of both money and time that must 
be found before 1999. New products are 
also out of the question for my company, 
so we are slowly strangulating. 

Hmmm, there’s quite a lot of food for 
thought there, isn’t there? My sincere 
thanks to ‘Mr Fixit’ for sharing his con¬ 
cerns with us. It certainly sounds as if 
the EMC Framework is likely to cause 
severe problems for firms like Mr 
Fixit’s, and could easily cause the 
demise of many of them before the end 
of the century/millenium. That doesn’t 
augur well for the future of Australia’s 
electronics industry, does it? 

By the way, like other electronics 
magazine editors, I imagine, I 
approached the SMA last year and asked 
for clarification regarding the possible 
impact of the EMC Framework on our 
publication of project designs, and the 
ability of firms to sell kits for them. The 
answer seemed to be that because we 
effectively only sell information, we’re 
not covered by the legislation — at least 
for the present. Similarly since kit firms 
only sell a collection of components 
rather than a product, they too are not 
affected as yet... 

As Mr Fixit points out, though, small 
manufacturing companies are very 
much affected. It looks as if you’ll be 
allowed to pursue electronics design and 
assembly as a hobbyist, without any hur¬ 
dles. But if you want to start your own 
manufacturing business, be warned: it’s 
now a lot harder and more expensive 
than it was. ❖ 


EA’s READER SERVICE 
COMPUTER BBS 

As part of its service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board 
System (BBS), which makes available a 
wide range of useful information for con¬ 
venient access and rapid downloading. 
The BBS is ANSI compatible and is cur¬ 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 9353 
0627. Use any speed to 28.8kb/s. 
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•60 watts RMS Jp 
•lOoz High-flux 
density ferrite 
mount 

•Midrange: 2.3" PP^^BB^^ 
dome convector Install th 
•Tweeter: 0.5" piezo 
•Freq resp: 45-22,000Hz r ~ ^ } 
•Impedance: 4 ohm £/ 


29 Msec Average see k time 

complete with Windows/DOS installation disk 
and one zip disk with zip tools software! 

•Back up your hard disk •Collect all your stuff • Store 
large scanned or download files • Move files between 
computers • Secure data with a password with ZIP Tools 


•Auto Stop/ Fast Foward cassette 
player *AM/FM 2 channel manual 
tuning radio ‘Radio & Tape LED 
indicator ‘Rotary On-Volume 
output • Easy to instaJIrara^^rora 

INSTALL 

YOURSELF! 1|K1m 


WITH THE LOT LIKE A SHOWS AC OF YAL UB- $ 29 . 9 S 

• Holds up to 100 3.5" diskettes. 

• Three adjustable dividers A 

• Space saving design 

• Protect diskettes from dust 

• Ideal for home or office use ^ 

BONUS ITEMS INCLUDED: ^ 

•3.5" cleaning kit 
•Mouse cleaning kit 
•Mouse holder y| 

•Copyholder 
•Mouse pad _ 


IOMEGA CARRY BAG 

Carry your ZIP'100 drive 
safely to other locations. 

ZIP 100 6 PACK WITH CADDY 

Buy this 6 pack of ZIP /^CM9s5 
100MB cartridge and get ($4/|Q < 
a plastic caddy FREE! 


'yM 0068 s 

$ 69-95 


D./.V. PC SLOT AIR- 
CONDITIONING CARD% 

M Increase the efficiency of 
PCs by increasing the air 
flow over the motherboard 
and CPU. XI8055 


Cl 6049 


MAIL ORDER LOCAL CALLS: (03) 9543 787, 


Smart 


COMPUTER CARPS - HUGE RANGE!! 


Cl 2048 


200W 


IOMEGA ZIP IOO 


Cl 2049 


A16065 


2 x 7Watts 


IOMEGA ZIP 100 ACCESSORIES 
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BB-212 VARICAP 
SILICON DIODE 

T90020 .$5.95 

BF-998 DUAL 
GATE MOSFET 

T90291 .$8.95 

To suit Low Cost RF Test Oscillator 
Kit (EA May 96) 

BS-170 60V 300mA 
TO-92 V-MOSFET 

T90794 . $1.45 

To suit Infra-Red Stereo Audio Link 
(SC September 96) 


SWITCHING TRAICS 
AND OPTOS 
M0C-3021 OPTO-ISOLATED 
TRIAC DRIVER 1C 
U10626 .$1.95 

MAC-320A8PF 600V 20A 
ISOLATED TAB TRIAC 

U10627 .$3.25 

To suit Photographic Timer for 
Darkrooms (SC April 95) 


TRANSDUCER 


ALL NEW ELECTRONIC KITS 

NO PICTURE AT TIME OF PUBLICATION! 


THE MINISTROBE: USING audio frequency shifter 
THE WHITE LED 


This little project take advantage of the White 
LED's bright white light, its high efficiency and 
fast response time. The Ministrobe can effectively 
"stop the motion" of almost anything running from 
400 to 4000rpm, such as electric motors, car 
engines, electric mixer. 

EAAug 97 



EF-25 CORE 3C80 NO-GAP 
LI 2186 .$1.25ea 

EF-25 8-PIN HORIZONTAL 
GLASS / NYLON FORMER 
LI 2187 . $1.75ea 

POT CORE POLYACETAL 
BOBBIN FORMER 30x19 
LI2190 . $0.75ea 

To suit Transcutaneous Electrical 
Neutral Stimulation (SC August 97) 


MOSFET DRIVER 

IR-2155 SELF-OSCILLATING HALF¬ 
BRIDGE MOSFET DRIVER 

U10650 .$10.45 

IRF-610 200V 1A N- 

CHANNEL TO-220 MOSFET 
U10815 .$2.45 


RAREIC s 


74HC137 HI-SPEED CMOS 
3-TO-8 LINE DECODER / 
DEMULTIPLEXER. 

Z77137 .$2.95 

74HC573 HI-SPEED CMOS 
OCTAL D-TYPE TRANS LATCH 
Z77573 .$1.95 

To suit Addressable Card for Driving 
One Stepper Motor (SC August 97) 

To suit A Flexible Interface Card for PCs 
(SC July 97) 


HIGH VOLTAGE 
CAPACITORS 

100(F 100V PCB ELECTROLYTIC 
CAPACITOR RB 
R15536 .$1.25 

150(F (0.15(F) 630V MKT 
POLYCARBONATE CAPACITOR 
R16140 .$3.25 


AMPLIFIER TRANSISTORS 

MJE-340 300V 500mA NPN 
T0-126 TRANSISTOR 

T90420 .$2.00 

MJE-350 300V 500mA PNP 
TO-220 TRANSISTOR 
T90421 . $ 2.00 

MJL-21193 250V 16A 200WATT 
PNP TOP-3 TRANSISTOR 
T90435 .$9.95 

MJL-21194 250V 16A 200WATT 
NPN TOP-3 TRANSISTOR 
T90436 .$9.95 

To suit 500-Watt Audio Amplifier 
(SCAugust 97) 


AD590J CURRENT OUTPUT 
TEMPERATURE TRANSDUCER 

U20720 .$12.95 

To suit Temperature Adaptor 
(Electronics Today International) 


2MM LED LAMPS 


LEDs subject to change 

Cat No. COLOUR WAVE LUMINOUS 
LENGTH INSTENSITY m od 


Z10185 

Z10186 

Z10187 

Z10188 


RED 

GREEN 

YELLOW 

ORANGE 


700 

565 

590 

625 


0.5-12.5 
3.2-8.0 
3.2-8.0 
12.5-32.0 


FOR "TRAFFIC 
LIGHTS FOR AN 
INTERSECTION" 
KIT No. K10835 


1 .300 

10+.250 

100 + ...220 


TRAVAN 
TAPE 

BACKUP TO 
SYSTEMS 3.2GB 

Protect Your Business. Streamline 
Your Office. .Safeguard Your Business. 
Protect Your Data Against Accidental 
Deletion, Theft, Fire, Floods...By 
Performing Regular Tape Backups 

Contents: ‘Backup EXEC software, 
cables and manuals included for all these 
models* 

CAT No. CAPACITY.PRICE 

*lnternal Floppy Tape Drive 

with 1 Travan TR-1 tape and Mounting Hardware 

X20430 800MB INTERNAL $345 

internal Floppy Tape Drive 

with 1 Travan TR-3 tape, Controller Card and 
Mounting Hardware 

X20424 3.2GB INTERNAL .. $495 
•External Parallel Floppy Tape Drive 

with 1 Travan TR-1 tape 

X20414 800MB EXTERNAL $345 
External Parallel Floppy Tape Drive 

with Tape-it (Logical Drive) Software 

X20440 3.2GB EXTERNAL.. $630 


COMPUTER CASE/200W 


MINI TOWER CASE . $65 
MIDI TOWER CASE..... $89 
FULL TOWER CASE .... $115 

ATX CASE & P.S.$169 

TOWER ATX CASE & P.S. $199 
200WATT AT P.S. only $49.95 
8 


VERSATILE LOW 
VOLTAGE ADAPTOR 

This little project is just the shot for those 
occasions where a low-voltage regulated DC 
source is needed from a small package. Based 
on a robust but low-cost regulator IC, the adaptor 
uses push-on jumper links to preset the output 
voltage between 3V and 15V, and depending on 
the heatsink you use, can deliver an output current 
of up to 1.5 amps. You can use it to power external 
peripherals from a PC, or to run a personal CD 
player from a car's cigarette lighter socke t. 

EA Aug'97 



Kill pain with 
TRANSCUTANEOUS 
ELECTRICAL 
STIMULATION 

Do away with analgesics and alleviate pain 
electronically with a TENS Unit. This produces 
pulses of current into electrodes placed on the 
skin adjacent the painful area and has a success 
rate on most sufferers. The SILICON CHIPS TENS 
unit provides the necessary features and is 
considerably cheaper than commercially 
available units. 

SC Aug'97 




Here's a new low cost design for a unit which 
can be of great assistance in controlling 
feedback ("howl-round") in public address and 
other sound reinforcement systems. It operates 
by shitting the audio spectrum by 5Hz, and 
features a very low noise and distortion over a 
full 20Hz to 20kHz bandwidth. EAAug '97 

SHORT 

FORM 


5.25" HD FLOPPIES 


PER BOX OF 10 FLOPPY DISKS 

TO BF PHASED 
OUTSOON- 
YOUX LAST 




Addressable Card for 
Driving One Stepper Motor 

This interface card allows you to drive a stepper 
motor using software control. It plugs into your 
PC's parallel port and you can connect up to 
eight units in daisy-chain fashion. 

SC Aug'97 


» 


Trial Ware Games 



ALL DOWNLOADED 
OVER THE 
INTERNET- SAVING 
YOU PRECIOUS 
INTERNET 
DOLLARS! 


CHANCE TO 
STOCK UP! 

10 + 100 + 

$3.00 $2.50 


3.5" HD DISKETTES 


PER BOX OF 10 DISKETTES 

REAL CHEAP 
DISKS- DON'T 
PAY MORE 
THAN YOU 
NEED TO! 

10 + 100 + 

$3.95 $3.50 


SPECIAL DEALS!! 

DON’T FORGET TO DROP INTO 
OUR MELBOURNE CITY AND 
NORTHCOTE STORES. WE HAVE 
FROM TIME TO TIME OLD/ 
FAULTY MONITORS, DISK 
DRIVES, HARD DISK AND OTHER 
ITEMS AT CHEAP PRICES 


Try All new games for only 
$5.00 for each CD! 
Windows 95 versions 

Freshware Volume 1 -J89081 

•Monster Truck Madness •Marathon II • Fire 
Flight ‘Close Combat ‘Hellbender & More tid¬ 
bits 

DOS version - J91078 

Freshware Volume 2 -J89082 

• NBA Full Court Press • Diablo Magical Treasures 
•HyperBlade ‘Lords of the Realm Ml ‘Amok 
Kamikaze Mission & More tid-bits 

DOS version - J91079 

Freshware Volume 3 -J89083 

•TheNeverhood - Ace Venturas -Gex - Deadly [ 
Tide *3D Ultimate Pinball & More tid-bits 

Freshware Volume 4 -J89089 

•War Wind ‘Scorcher ‘Tex Bass Fishing II- P 
Sport ‘Microsoft Soccer ‘Gubble-Maze-like & [ 
More tid-bits 

Freshware Volume 5 -J89090 

•Rocket Jockey *A10 Cuba ‘Broken Sword- f 
•Diablo ‘Cricket 97 & More tid-bits 

Freshware Volume 6 -J89091 

•Mechwarrior II ‘Soul Trap ‘Full Tilt 11-Pin Ball | 
•Rally Challenge ‘MDK-3D & More tid-bits 

Freshware Volume 7 -J89094 

•F22 - Winter Race 3D - Jack Nicklaus - Age [ 
of Sail • Scarab & More tid-bits 

Freshware Volume 8 -J89095 

•Pod ‘Blade Warrior ‘Fight Unlimited 95 f 
•Goose Bumps & More tid-bits 

Freshware Volume 9 -J91075 

• Interstate 76 • Darklight Conflict • Aaron's Ruth | 
•Shivers II ‘3D Ultra Mini Golf & More tid-bits 

Freshware Volume 10 -J91076 

• Blood Omen legacy of Kain • F/A 18 Hornet \ 

• Space Rocks 3D • NBA Jam X-Stream • Zombie | 
Wars & More tid-bits 

AVAILABLE NEXT MONTH! \ 

Freshware Volume 11-J91077 

•Blood ‘Theme Hospital ‘Road Rash *Thel 
Ardennes Offensive *10 Pin Bowling & Moretid- [ 
bits 

lu 
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Plustek OpticPro 4830p 

30-BIT 1 BILLION COLOUR SINGLE-PASS 
FLATBED SCANNER DUUMi " 

• A4, 30-bit, 1 Billion colours, 600dpi, 

4800 dpi interpolated 

• Enhanced Parallel port with printer 
port pass-through for printer connectio¥^^ 

• Software includes for Optical Character Recognition .. 

OmniPage LE OCR or TypeReader, PhotoMagic-lmage editing 

PLEASE LOGON TO - http://www.rie.net.aa for fall specs for these scanners 



TAX INC 




4 WAY MONITOR SPLITTER 

Connect 4 VGA monitors to 1 1 
computer. Great for seminars 
presentations, and schools. 

8 WAY MONITOR SPLITTER 

Connect 8 VGA monitors to 1 
computer. Simultaneous display! 1 

uniniHZHn 


XI9167 

*249, 


XI9165 , 

*329, 


iTT^3 


P37700 

P37701 

P37702 

P37703 

P37705 

P37710 

P37715 

P37720 

P37730 

P37740 

P37750 


For networking installation using BNC 50 ohm 
coax cabling that are preassembled ready-to- 
use cables with BNC connectors at both end. 

BNC 50 ohm Network Cables: 

Cat No. Length ..Price 

$5.95 

1m. Z. . $6.95 

2 m. $ 6.95 

3m Male-Male . $7.95 

5m Male-Male . $8.95 

10m Male-Male... $9.95 
15m Male-Male.. $15.95 
20m Male-Male 
30m Male-Male 
40m Male-Male 
50m Male-Male 


$17.95 

$29.95 

$39.95 

$49.95 


▼ HOT SPECIALS ▼ 


MODEM 

33.6K bps Internal .$129 

33.6K bps External ....$149 

33.6K bps Int. Voice/Pax modem .... $159 
33.6K bps Ext. Voice/Fax modem ... $169 



_ nel Abpi 

50 hours FREE Internet 
access when you purchase 
your modem from us! 

(Ask for Conditions) 


:i.wm 


LATEST A4 SIZE LAMINATOR 

you can protect and preserve.^ 
your favourite documents/ " ’ 

- up to A4 size, •4._ 
business cards, 
recipes, membership 
cards, and other type 
obje 


of paper thin objects 


waterproof, airtight seal. 



A91118 216 x 303mm (A4) $89.00 PKT100 
A91119 216 x 303mm (A4) $12.95 PKT10 


MONITOR 


< - 





MS PowerPoint 97 
MS Outlook 97 • MS Excel 97 
MS Access 97 * MS World 97 
PLUS 50 hours FREE Internet 
Access - (Conditions Apply) | ~ NfrM P 

• Full Version.$685 

• Professional Upgrade.$439 

• Standard Upgrade...$339 

;luoeai 




t MS Access is not rcluded m the Standard Upgrade version 


All on display at all Stores 


Jhe ideal system for today's 32 MEG rai 

Sower-hungry users A .. + ^ 

* mr BONUS 7 FREE CD SOFfWA 
WF TITLES: For Windows 95: 

rLj ' Microsoft- Works & Money/ 





* 20x-Speed CD-ROM drive 

* 32 MEG FAST EDO RAM 

* Latest 430 VX Af.B.(512K MMX 
Motherboards pipeline cache/ 
Upgradable to 2(X)Mhz cpu) 

- 430 HXM.B. $40 extra 
, - INTEL • TX M.B. $150 extra 

* 4 MEG S3 30 Virge Video Card 


Encarta 97/Golf /CD Sampler / 
Cinemania 97 /3D Movie Maker 
/Scenes on disk and Yellow & 
White Pages on CD-ROM] 

100 Megabytes FREE 

SHAREWARE GAMES 



75" XGA Digital Mon- 1280 x 
1024 0.28mm D.R Low radiation 

2.1 GIGABYTE HDD 
1.44 3.5" F.D.D. 

Genuine Microsoft>sj!Jt 
Ergonomic Mouse 
Ritron Mouse Pad Joystick 5 
Windows 95 104 Keyboard 
16-bit Sound Card -SB compatible 
Magnetic Shielded Speakers 
Windows 95 on CD (DOS & Windows 



CPU CHOICES 
6x86-133/166P 
6x86-200P 
Pentium™ 133 
Pentium™ 150 
Pentium™ 166 



Pentium™ 200 
Pentium™ 166 MMX 
Pentium™ 200 MMX 
Pentium™ Pro 180 
Pentium™ Pro 200 
Pentium™ II233~~S 


Pentium ™ // 265.— £ 

3.11 for Workgroup available on request) Pentium Prds come with 32MegofRam as standard 

We install Vet OEM Antivirus " _ gp 


software $99 of bonus value 


100 Hours Free Internet 
Access From rie.net.au - 

When modem & system are purchased 
together. Conditions Apply _ 


with AT style motherboard, case and power supply 
All Pentium v Motherboards come fitted with 
256K Pipeline Cache. 


m: 


m COMES 

Windows 95 



. FREE 

D tutorial 

FREE HOME DEUVERY & SETUP - 
MELBOURNE METRO AREA ONLY 

3 HOUR FREE TRAINING COURSE 
Windows 95 OR Internet 
Training Classes available 

(FIRST 2 YEAR ON-SITE) MELB MET AREA 
Manufacturers Warranty apply for Monitor 


ADD MORE MEMORY, POWER, AND HDD SPACE TO TOUR SYSTEM 


14" N.1.1024x768 (0.28mm DJQFull Scan . $269 
15" XGA Digital Low Radiation1280x1024 ... $349 

15" XGA Digital 0SD1280x1024 . $379 

1?’ XGA Digital MPRII 1280x1024 $699 
17" XGA Digital MPRII 1600x1280 

(0.26mm Dot Pitch). $1295 

20" XGA Digital MPRII NEW! .$1895 

21" XGA FLAT SCREEN NEW! .$2595 

OSD- On Screen Dii 


SUPA MOTHERBOARD UPGRADES 


CLICK MOUSE I JOYS TICK 


• Dynamic m 
& fast 



tracking 
•Opto¬ 
mechanical encoder 
1-9 10+ 

$7.95 $6.95 


Ultra-sensitive 
fire button 
Turbo & 
manual switc 
5 ft cord 
1-9 10+ 

$17.95 $16.95 


See our web site- 
http://www.ne.net.au 
for full specifications 


IOMEGA Zl 

THE AFFORDAB 
PERSONAL STORAGI 

•100MB Zip disks hoi 
all your stuff »Are 
inexpensive, reliable 





M DISK 


PRODUCE YOUR OWN CDs! 

100+ 


$7.50 


_1-9 10+ 

Cl 1909 VERBATIM 

$8.95 $8.50 

Cl 1961 KODAK GOLD 

$9.95 $9.00 $8.50 


and ready to help you get organized 
•Use as many disks as you need 
Available for IBM and Mi 
Parallel Port version only C 11900 




IOOMB ZIP DISK Cl 1904 

1+ $22.95 10+ $21.00 


Everything you'll ever need to get things 
done at home on your Personal Computer! 

Have more fun at home 
with... Microsoft- *Word 
•Works 4.0 -Encarta 97 
World Atlas - Greeting 
Workshop -Internet 
Explorer • Arcarde • Fonts 
• Clip art and more! 



RITRON COM PUTER SYSTEMS 

CPU TYPE Mtf/fliJtTAX EX TAX INC 

6x86-131/166P. $940 $ I 145 

6X86-200P.$970 $1165 


SAFE NONET WITH THESE DEALS- MB T^L 

6x86-133/166P 5/2/C/If.E $169 $139 $279 
6x86-200P 512KM.B. .$219 $189 $389 

*512K Cache Motherboard 


133MHzPCI/ISA T- HIII S349 
ISOMHzPCI/ISA 29 

166MHzPCI/ISA .HlKgL»l.$499 
200MHzPCI/ISA .!^^^“.$599 

166MHz MMX NEW1 . S649 

200MHz MMX NEW! . $949 

Pro 180MHz AT512K Cache M B... $995\ 
Pro 200MHz AT512K Cache M B. $1095\ 

Pentium U 233MHz . $1495 

Pentium II 233MHz . $1695 

mxxMmm'atantibwi.A 


Capacity 

1.27GB 
1.6GB 
2.IGB/D£ 

2.5 GBIDEtfS 
3.2GBIDE HtX 
4.3GB IDE HD' 
5GB IDE HD " 



AvJkcceu 

10ms 
10ms 
10ms 
_ 10ms 
“lOms 
10ms 
10ms 


Tax Bl Tax Inc. 

$235 $285 
$245 $295 
$249 $299 
$295 $359 
$335 $399 
$389 $475 
$500 $599 



QUANTUM BIG FOOT DRIVES: 

Quantum B.F. 4.3GB IDE HD $379 
Quantum B.F. 6.5GB IDE HD $569 
FAST SCSI 3.5" HAND DISK DNIVES SPECIALS 
2.1GB SC5/ 2 HD SPECIAL $450 $545 
3.2 GB SCSI 2 HD SPECIAL $490 $595 
ALL DRIVES HA VE3 YEAR WARRANTY 


>g ’*:r=¥:T.7rrn 


12x-Speed $289 
16x-Speed $309 
20x-Speed $319 
*24x-Speed $349 

With easy-to-foirow Installation instructions. All 
CD-ROM drives are Kodak PhotoCD* compatible. 
• 16-bit Sound Card • Stereo Speakers • Software 
titles: For Windows 95: Microsoft- Encarta'97/ 
Works & Money/Golf/ CD Sampler/ Cinemania 97/ 
3D Movie Maker and Scenes on disk. ALL NEW!! 


12X-SPEED . $139 

1GX-SPEED .$149 

2 OX-SPEED .$159 

24X-SPEED .$189 

BX-SPEED SCSI .$339 


ESTAbUSHED SINCE 1977. 100 % AUSTRAUAN OWNED A.C.N. 005 428 437 


Pentium' 

Pentium' 

Pentium' 

Pentium' 

Pentium' 

Pentium' 


133.$1015 $1235 

ISO.$1040 $1268 

166. $1 160 $1415 

200. $1280 $1520 

I66MMX .. $1275 $1555 
200MMX . $1590 $1895 


With Si2K Cache Mothorboard- 
Pentium ™ Pro 180 .. $1690 $2065 
Pentium™ Pro 200 . $1810 $2208 


•8 MEG RAM #1.3 GIG H.D.D.-GREAT 
VALUE! #1.44 MEG 3.5 FDD •Mini or 
Baby AT casing «2 SPG Ports *104 
Keyboard •14" SUPER VGA (1024 X 768) 
(0.28" DOT PITCH) Colour Monitor • 
Systems now fitted with PCI video cards 
- Better performance value for the same 
price. •Pentium Pro system comes with 
16MB of RAM and AT style case ft P.S. 
ATX case fir P.S. available as optional 
ex/ra £R££ s * 

TRAINING COURSE {MElL*ONL Y) | 

FOR ALL COMNJTEksXSIEMS ) 
INCLUDING MUL flMFDIASTSTEMS 


HEAD OFFICE: NORTHCOTE: 

56 Renver Rd Clayton. 423 High St. 
Victoria, 3168 Ph: (03) 9489 8866 

Ph: (03) 9543 7877 Fax:(03) 9489 81 3 1 

MEU CITY STORE: BOX HILL: 


VERMONT: 

190 Rooks Rd. 

Ph: (03) 9874 8888 
Fax:(03) 9874 2288 

OAKLEIGH: 


Pentium™ If 233 .$2020 $2465 

Pentium™ II 266 .... $2225 $2715 


4 YEAR SYSTEM WARRAj£Ej^ 

Manufacturer's Warranty apply for Monitor' 
3 Months Consumables Warranty 


48 A Beckett St. City. 1031 Maroondah Hwy. 240C Huntingdale Rd. 

Ph:(03) 9663 6151. Ph: (03) 9899 6033 Ph: (03) 9562 8939 

Fax (03)9639 1641 Fax:(03) 9899 0156 Fax:(03) 9562 e940 

Optn 9cm 8pm on Fridays. Open 9am 3pm on Saturdays. 

ADELAIDE: 241 Wright St Ph: (08) 821 I 7200 Fax(08) 82117273 

SYDNEY: 74 Parramatta Rd. Stanmore Ph: (02) 9519 3888 Fax:(02) 9516 50241 

MAIL ORDER: Ph:(03 ) 9543 7877 Fax:(03) 9543 8295 

Tax Exempt sales: 

RITRONICS WHOLESALE Ph (03) 9543 2166 Fax.(03)9543 2648 

RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 

World Wide Web Site: http://www.rie.net.au 
E-MAIL: rie@rie.net.au 

HI EH l M iimili M H 

ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE. I 


BUJESTAR COMPUTERS: 

RINGWOOD 

271 Maroondah Hwy. 

Ph: (03) 9870 1800 
Fax:(03) 9879 3027- 
TRADING HOURS: 
Mon/Fri 9am - 
5.30pm.Sat 9am-Ipm 
SPMNCVALE Norm 
899 Springvale Rd. 
Ph.(03) *74 6699 


Fax.(03)9574 6633 
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MEMORY 1-® io+ 

1M 30 pin $15 $13 

4M 30 pin $45 $41 

16M 30 pin $239 $225 
4M 72 pin $45 $43 

AM 72 pin EDO $39 S35 
8M 72 pin $7 5 $69 

8M 72 pin EDO $59 $57 

16M 72 pin $125 $119 
16M 72 pin EDO $107 $101 
32M 72 pin $229 $225 
32RN 72 pin EDO $209 $210 
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Circuit & Design Ideas 

Interesting original circuit ideas and design tips from readers. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide any further information. 



Unipolar stepper 
motor driver 

This circuit lets you con¬ 
trol stepper motors without 
the hassles of computers, 
custom chips or heaps of 
Darlington transistors. It is 
suitable for both six and 
eight wire motors, with the 
drive limited by the switch¬ 
ing components specified. 

The circuit is based on a 
4013 wired up as a Johnson 
counter, where the output of 
the final stage is inverted and 
fed back to the data input of 
the first stage. Most stepper 
motors contain four wind¬ 
ings, and turning them on in 
the right sequence will cause 
the motor to run in one direc¬ 
tion; reversing the sequence 
causes the motor to run in the 
other direction. 

We can implement this 
direction change quite easily 
in this two flip-flop design, 
by moving each data input to 
the complementary output of 
the other flip-flop. This is 
achieved by two bilateral 
switches which switch 
between the Q and Q-bar out¬ 
puts of each flip-flop. 

The four AND gates 
decode the outputs of the 


Johnson counter into four dis¬ 
tinct states, and these decoded 
outputs are connected to the 
output transistors driving the 
motor. There is a choice of 
either ‘wave’ or ‘two-phase’ 
sequencing to drive the 
motor. During wave driving 
only one winding is energised 
at a time, while two-phase 
turns on two phases at a time, 
producing more torque. To 
wave drive, simply connect 
D1 to (j)l, D2 to <[)2, etc. 
Connecting eight diodes 
between the 4081 and the dri¬ 
ving transistors as shown will 
run the motor in the two- 


phase sequence. 

My motor only needed 
280mA per phase so BC639s 
were used. Rather than con¬ 
necting the 547s to the 639s in 
a Darlington configuration, I 
wired them as emitter follow¬ 
ers. This reduces the Vce to 
around 500mV as opposed to 1 
volt for a Darlington pair. It 
may not seem much, but when 
the transistor is in a TO-92 
package, anything you do to 
limit power dissipation helps. 

The 1500 resistors will 
allow 25mA to flow into the 
bases of the switching transis¬ 
tors. If you want over 1A per 


phase, reduce the 1500 down 
to 560, and replace the 
BC639s with TIP31Cs. This 
should be good for about 1.6A, 
depending on the hfe of your 
transistors. Anything over that, 
ditch the transistors and drive 
FETs from the logic. 

The ballast resistors are cho¬ 
sen to limit the winding current 
to the rated value, should the 
supply voltage be higher than 
the rated voltage of the motor. 
The advantage of running with 
ballast resistors is better high 
speed performance. 

Nick Baroni 

Greensborough, Vic. $40 


Eye level brake 
light flasher 

Many modem cars have a 
strip of bright lights (usually 
LEDs) mounted at eye level at 


the rear, connected to the brake 
lights. These turn on whenever 
the brakes are applied, giving 
the driver behind better warn¬ 
ing that you are going to stop. 
Sometimes even this isn’t 


enough, however, and so I 
came up with this circuit. 

The circuit shown here 
flashes the rear light three 
times before staying on until 
the brake pedal is released. 

When the brake pedal is 
applied, the circuit receives 
power, and the 555 timer IC 
begins to oscillate at approx¬ 
imately 2Hz. The 4017 
decade counter is initially 
reset by C2 and R2, and is 
subsequently clocked by the 
output of the 555. 

The 4017 outputs are 
ORed together via the four 
diodes, and the output is then 
fed to Q1 and Q2, wired 


together as a Darlington pair. 
The power transistor Q2 then 
switches the negative supply 
to the brake light strip. The 
flashing light effect is 
attained by ORing the Q0, 
Q2, Q4 and Q6 outputs of the 
4017, with Ql, Q3 and Q5 
left unconnected. Once Q6 
goes high, the 4017 is inhib¬ 
ited and the brake light 
remains on continuously. 

Installation is a breeze — 
the third eye-level brake light 
usually has a connector that 
will let you simply connect 
this circuit in series. 

‘KRL’, 

Toowoomba, Qld. $30 
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Booster 

for 12V motors 


FI R1 LI D2 L2 



This circuit, although rela¬ 
tively simple, boosts the 
speed of small DC motors 
such as fans or mini drills by 
about 25%. It does this by 
using a Motorola 
MC34063A DC-DC convert¬ 
er IC to step the 12V supply 
up to 16V DC. This extra 
voltage will not damage 
most lightly loaded DC 
motors such as fans, and 
most mini drills are rated up 
to 18V anyway. 

In operation, R1 sets the 
coil current limit, C2 sets the 
operating frequency (around 
30kHz), and R2/R3 determine 
the output voltage (in this 
case, about 16.3V). 

The PWM output at pin 2 
of the IC is applied to the 
gate of Ql, an MTP 3055E 
power MOSFET. This in 
turn switches the input volt¬ 
age across LI, a 70uH coil, 
generating the higher volt¬ 
age. This voltage is then rec¬ 
tified by D2, a BY229 fast 
acting diode, and then 


smoothed by C3. 

L2 and C4 are optional fil¬ 
ter components to remove 
excessive ripple from the out¬ 
put, allowing the unit to 
power other electronic equip¬ 
ment with fewer problems. 

My prototype has been run¬ 
ning without problems for sev¬ 
eral months and has been tested 
in excess of 22W for five min¬ 
utes, and 20W continuously. 

Although very little heat is 
generated by the MOSFET 
and a mini heat sink will suf¬ 
fice, D2 the BY229 rectifier 


diode needs a heatsink capa¬ 
ble of dissipating several 
watts due to the large current 
surges involved. 

Coil LI consists of 27 turns 
of 1mm enamelled copper 
wire wound onto a Siemens 
25mm E-core (N27 ferrite). 
Before assembly, 1mm must 
be filed from one of the centre 
legs of the core to provide an 
air gap. 

Coil L2 is much simpler: 
18 turns of 1mm ECW 
wound into an 8mm diame¬ 
ter coil. (I used a pen to 


form this coil.) 

D1 is in place to blow the 
fuse if reverse polarity is 
applied, but if the extra 
0.6V drop is acceptable D1 
can be connected in series 
with FI, preventing conduc¬ 
tion in the event of a 
reversed connection. 

If this converter is run from 
a power supply, it may be 
necessary to increase the 
value of Cl to 470uF or 
lOOOuF. 

Stephen Carrol 
Timmsvale, NSW $30 



FM transmitter 
uses varicap tuning 

I made an FM transmitter recently, 
based on the circuit published in 
Electronics Australia December 1996. 
The main difference is that this circuit 
uses a varicap diode to tune the trans¬ 
mitter instead of the more touchy vari¬ 
able capacitor. 

PNP transistor Ql is connected in a 
self biasing configuration, with LI serv¬ 
ing to prevent any stray RF from over¬ 
loading the input stage (LI consists of 5 
turns of 25 SWG wire wound on a small 
ferrite bead core). The audio output sig¬ 
nal is applied across the varicap diode (a 
BB105 or similar) via a 100k resistor. 

VR1 sets the DC bias on the varicap, 
and sets the circuit’s operating frequen¬ 
cy. ZD1 maintains a stable 6V reference 
on the top of VR1, while Cl blocks the 
DC through the coil. The circuit is 
designed to cover the 88 to 108MHz FM 
band with the values given. 

The main tuning coil is wound with 


four turns of 20swg ECW, space wound 
on a 4mm air cored former. The aerial 
tap is made at one turn from the bottom 
end of the coil. With a quarter-wave¬ 
length antenna (70cm) a reasonable 
range of 150-200 metres can be 
achieved. The circuit only draws 10mA, 
and so could be run on a standard PP9 
9V battery. 

Pradeep G. 

Alappuzha, South India $25 



DURING ELECTRONICS AUSTRALIA’S 75TH ANNIVERSARY $75 
BUYS A COMPLETE TINY VIDEO CAMERA ON A PCB LOW-LIGHT 
LVFRARED SENSITIVE W/3.6 MM BOARD OR 5 MM PINHOLE LENS 
50 TO 210 LED 3.5 TO 44 WATT INFRARED ILLUMINATOR KITS 
SEE MARKETPLACE FOR DETAILS 
Prices include tax. DISCOUNTS AVAILABLE 
Ask for our Illustrated Price List with Application Notes 
ALLTHINGS SALES & SERVICES 
Ph 08 9349 9413 Fax 08 9344 5905 


WIN OUR ‘IDEA OF THE MONTH’ PRIZE! 

As an added incentive for readers to contribute interesting ideas to this column, the idea we judge most interesting each month now 
wins its contributor an exciting prize, in addition to the usual fee. The prize is a compact CCD video camera module from sponsor 
Allthings Sales & Services, offering 460 TV lines of horizontal resolution and 0.05 lux sensitivity, and valued at $199.00! 


ELECTRONICS Australia, August 1997 


43 


READER INFO NO.15 




























































Construction Project: 

LOW COST B&W 
CCD TV CAMERA 

Here’s an easy to build, economical black and white TV camera that is very suitable for mon¬ 
itoring your front door, keeping an eye on the baby or studying the nocturnal habits of your 
resident possum. It features an inbuilt infra-red light source for night viewing, a built-in elec- 
tret microphone for picking up sound as well as image, and an RF modulator to allow conve¬ 
nient use of a TV receiver as the monitor. 


Although there are low-cost black 
and white TV cameras on the market, 
they generally don’t include features 
like an inbuilt RF modulator, micro¬ 
phone or IR (infra-red) light source for 
night work. The easy to build project 
to be described here incorporates all of 
these features, while at the same time 


costing less than most commercial 
cameras. It should therefore be of 
interest to anyone wanting a camera 
for surveillance or monitoring use. 

It’s based on one of the miniature 
black and white CCD camera modules, 
coupled with an electret microphone 
and preamp. For flexibility it provides 


separate composite video and audio out¬ 
puts, as well as a modulated RF output 
on television channel 0 or 1. This means 
that its image output can be either 
viewed on a video monitor and heard 
via a monitoring amplifier, or seen and 
heard on a standard TV receiver. 

A bank of seven IR LEDs is also built 
in, to provide a source of ‘invisible’ 
infra-red lighting when the camera is 
used at night. 

A further feature is that the camera is 
quite compact. With an overall depth of 
only 50mm it can be set up as a fairly 
unintrusive monitor or intercom. If 
desired it could even be combined with 
an audio/video transmitter to avoid run¬ 
ning cables through walls. 

The power supply it requires is a nomi¬ 
nal 12V DC at 150mA, which could be 
supplied from a 12V/200mA DC plug- 
pack, or from any other suitably rated bat¬ 
tery or DC supply between 1IV and 14V. 

Incidentally the design of this project 
was carried out by the R&D Department 
of Dick Smith Electronics, and not sur¬ 
prisingly DSE will be marketing complete 
kits for the camera. Listed in their catalog 
as K-5416, the kit is priced at $149.00 and 
will be available through all Dick Smith 
Electronics stores and stockists. 

The camera module 

The camera module is made of a 38mm 
square printed circuit board, with video 
processing circuitry using exclusively 
surface mount components. In the centre 
of the module is a plastic lens assembly 
with a CCD (charge coupled device) 
image sensor at its base. Connections to 
the module include a 12V DC input and a 
composite video output. 

The CCD sensor is a semiconductor 
chip measuring 6mm x 5mm, containing 
an array of light sensitive elements. The 
value of the charges on the array ele¬ 
ments vary with the intensity of the inci- 



Here’s the complete camera, only slightly smaller than actual size. Note the 
infra-red LEDs in the centre, with the mic insert below them. 
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The complete schematic. Apart from the camera and VHF modulator modules, there isn't much else involved. The infra 
red LEDs provide a ‘hidden ' light source when the camera is used at night. 


dent light, and so the array captures the 
image focused onto it in pixel form. The 
image is scanned by shifting the charges 
serially through the CCD array, out to 
the processing circuitry where it is con¬ 
verted to composite video. The specifi¬ 
cations for the camera module are 
shown in Table 1. 

The module has its own reverse polar¬ 
ity protection and filtering, and so is 
connected directly to the camera’s main 
power input rather than through the 
external protection circuitry. 

As with many CCD sensors, the cam¬ 
era module is sensitive in the infra-red as 
well as in the optical range of the electro¬ 
magnetic spectrum. To take advantage of 
this, seven infra-red LEDs have been 
included to allow night viewing without 
any visible light — albeit at reduced vis¬ 
ibility compared with normal lighting. 

The LEDs are connected in series, 
and emit constantly whether it is day 
or night. However they could be dis¬ 
connected or made switchable if you 
wish, to reduce power consumption. 
The IR LEDs used have a maximum 
continuous current rating of 50mA, but 
in this circuit the current is limited to 
27mA at 12V by series resistors R16 
and R17. The LEDs have a typical for¬ 


ward voltage drop of 1.2V. 

VHF modulator 

The main purpose of including a mod¬ 
ulator with the camera is to allow a stan¬ 
dard television receiver to be used as the 
camera monitor. Televisions and VCRs 
that have a separate audio and video 
input as well as the antenna input do not 
need the modulator. 

The modulator has separate video and 
audio inputs, and these are used to mod¬ 
ulate an RF oscillator and produce a sig¬ 
nal very similar to that from a television 
station. This signal is tuned to VHF 
channel 0 if the link on pin 4 is inserted 
(connecting pin 4 to ground), or VHF 
channel 1 if the link is left out (pin 4 dis¬ 
connected). 

The optimum video level for the mod¬ 
ulator is one within the limits of +2.2V 
and +2.7V. For maximum audio output, 
an input of 5V peak to peak is required. 
Power for the modulator is taken from 
the DC input via resistor RIO. The mod¬ 
ulator has a built-in zener shunt regula¬ 
tor which protects it from reverse polar¬ 
ity or voltage surges. 

The video output from the camera 
module is shared between the main 
video output and the video input to the 


modulator. To ensure a stable picture 
from the modulator, a DC restoration 
circuit has been inserted before the 
video input. If the video signal were 
capacitively coupled to the modulator 
then the variations in picture intensity 
would cause the average video voltage 
to vary, possibly causing the sync puls¬ 
es to vary, and ultimately causing pic¬ 
ture distortion. 

The DC restoration circuit uses Q1 to 
control the modulator video input current 
so that the sync pulse tips, which are at 
the negative peak of the waveform, are 
clamped at +2.2V. Components D2, R6 
and C4 form a negative peak detector, 
developing a voltage on pin 3 of ICla 
equal to the minimum video signal level 
plus 0.6V (one diode drop). 

A 2.8V DC reference is derived from 
4.7V zener diode ZD2 and applied to 
pin 2 of ICla. If the minimum video 
level goes above 2.2V, then the output 
of ICla increases and turns Q1 on 
some more, pulling the video voltage 
down. Conversely, if the minimum 
video level falls below 2.2V, the bias 
on Q1 is reduced — allowing the video 
voltage to rise. The peak-to-peak 
amplitude of the video signal is adjust¬ 
ed with trimpot VR1 to be 0.5V. 
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CCD TV CAMERA 


A look inside the 
case, with the front 
panel and micro¬ 
phone swung 
away, showing the 
general layout. The 
insert shot shows 
the video output 
and other connec¬ 
tors on the side. 



The audio side 

The audio section of the camera con¬ 
sists of an electret microphone insert 
and a single stage amplifier using the 
second half of the LM358 package. The 
electret microphone has an inbuilt FET 
buffer which requires a DC supply, pro¬ 
vided here via R11 from the same refer¬ 
ence voltage used by the video circuitry. 

The DC voltage developed across the 
microphone is not stable enough to bias 
the amplifier, so a separate bias is pro¬ 
vided via R12 to the non-inverting input 
of the op-amp. The microphone signal 
itself is capacitively coupled by C6. The 
op-amp is configured for unity DC gain 
and for an AC gain of up to 1000, 
depending on the setting of trimpot VR2. 

The audio output is shared between 
the main audio output at SK2 and the 
modulator input. 

Power for the DC restoration circuitry 
and microphone amplifier is supplied 
via protection and filter components Dl, 
Rl, ZD1 and Cl. Diode Dl protects 
against reverse polarity and zener diode 
ZD1 clips voltage surges. Capacitor Cl 
reduces ripple and noise while resistor 
Rl enhances the filtering effect of Cl 
and limits current through ZD1. 

Assembly 

For the purposes of the description 
below, the copper track side of the PCB 
will be called the ‘bottom’ of the PCB 
and the other side the ‘top’. 

To place the components, look at the 
relevant overlay diagram which shows 
how the components actually appear on 
the PCB. Read the label of the compo¬ 
nent, C2 for example from the top over¬ 


lay, and then look up the description 
next to that label in the parts list. The 
parts list describes C2 as a ceramic 
capacitor which has a value of 0.1 uF, 
with a working voltage of 50V and may 
be marked either lOOnF, 0.1 uF or 104 
(104 means 10 followed by 4 zeros, in 
pF). Occasionally one of the supplied 
capacitors may be marked with a volt¬ 
age rating greater than that shown in the 
parts list. This is acceptable providing it 
fits on the PCB. If the voltage rating is 
less than that shown in the parts list then 
advice should be sought unless the dis¬ 
crepancy is explained in the errata sec¬ 
tion at the end of the instructions. 

In most cases the component lead 
spacing will match the hole spacing in 
the PCB and the component will be 
inserted fully to minimise mechanical 
vibration, inductance, etc. However 
sometimes the spacings will not match. 


In that case, the leads can either be 
given a double bend (‘cranked’) to adapt 
the spacing, or the component can be 
just partly inserted, avoiding putting 
pressure at the point where the lead 
enters the component. 

For convenience, the project is best 
assembled in the sequence below: 

(1) Insert resistors Rl-15 into the top of 
the PCB and solder them. Resistors have 
their values marked on them as colour 
coded bands, which are given in the 
parts list. The last band of the colour 
code gives the tolerance value and is the 
colour band furthest from the others. 
Resistors can be mounted in either 
direction on the PCB, but it is good 
practice to mount them with their colour 
codes all in the same direction so that it 
is easier to read the values later. 

Some of the resistors on the overlay 
are labeled R0. These are actually wire 
links, built like resistors and have a sin¬ 
gle black band in the centre. 

(2) Insert diodes Dl, D2 and ZD 1/2 into 
the top of the PCB and solder them. 
Diodes have a band on them at one end 
(cathode) and must be mounted in the 
direction shown on the diagram. There 
may be more than one band, but only one 
end of the diode should have a band at 
the very edge. 

(3) Insert IC1 into the top of the PCB 
and solder it. This IC has a case with 
two parallel rows of four pins, called a 
dual-in-line package or DIP. There is a 
dot or notch on the top, at the end near 
pin 1, and the overlay diagram shows 
which way around the IC has to be 
mounted. The pins count anticlockwise 
from pin 1, looking at the top of the 
package. 

(4) Insert trimpots VR1 and VR2 into the 
top of the PCB and solder them. These 



Use this overlay diagram as a guide when you’re fitting the components to the 
non-copper side of the main PCB. 
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have their value printed on them in text. 
There should be a hole in the PCB below 
each trimpot to allow adjusting tool 
access from the track side of the board. 

(5) Insert transistor Q1 into the top of 
the PCB and solder it. This must be 
mounted with the flat face in the direc¬ 
tion shown on the overlay diagram. 

(6) Remove the two plugs from the cam¬ 
era module and desolder and remove 
both the DC socket SKI and the video 
output socket SK3. Insert the DC socket 
into the top of the PCB. Bend the lugs 
over to make it mechanically secure in 
the PCB before soldering. 

(7) Insert the RCA (audio output) sock¬ 
et SK2 into the top of the PCB and bend 
its leads over to secure it to the PCB 
before soldering. 

(8) Insert capacitors C2, 4 and 6 into the 
top of the PCB and solder them. These 
are non-polar types and so can be 
mounted in either direction. 

(9) Insert electrolytic capacitors Cl, 3, 
5, 7 and 8 into the top of the PCB and 
solder them. These are polarised types, 
which means you have to identify which 
lead is positive and which is negative. 
Usually the negative lead is marked by a 
stripe with a negative (-) sign on it. 

(10) Trim the mounting lugs on the 
modulator with a pair of side cutters and 
insert it into the top of the PCB. Bend 
the lugs down as flat as possible and sol¬ 
der them. Insert and solder the four 
leads at the end of the modulator. 

(11) Solder resistors R16 and R17 to the 
bottom surface of the PCB, on the pads 
provided. 

(12) Insert the four round PCB pins into 
the bottom of the PCB, short end first, as 
far as they will go. Two of them can be 
trimmed so that they do not hit the mod¬ 
ulator on the other side, but they will not 
cause any problems if they do. Solder 
them in place. 

(13) Before going further, carefully 
check all the soldering. Look especially 
for dry solder joints, and solder bridges 
shorting the tracks together. 

(14) Place the four insulating spacers on 
the PCB pins, wide end down, and place 
the camera module onto the pins. While 
holding the camera module down on the 
spacers, check that the spacing between 
the camera PCB and the main PCB is 
even all around, and not touching any¬ 
where except on the spacers. Then sol¬ 
der the camera module to the pins. 

(15) Insert the two link pins into the bot¬ 
tom of the PCB, long end first, until 
about 1mm projects through the other 
side of the PCB. There should be a 
space between the plastic joiner of the 
link pins and the PCB. Solder the pins 
and slide the plastic joiner down against 


The camera can be 
connected to a TV 
or VCR via either 
the RF output sock¬ 
et (top), to the 
antenna input, or 
via the video and 
audio outputs (bot¬ 
tom) to the direct 
video and audio 
outputs. 




TABLE 1: Camera 

Module Specifications 

Video system 

CCIR 

Optical sensor size 

1/3” CCD (6 x 5mm) 

Number of effective pixels 

500(H) x 582(V) (290k) 

Number of total pixels 

537(H) x 597(V) (320k) 

Scanning system 

2:1 interlace 

Synchronisation 

internal 

Resolution 

400 TV lines 

S/N ratio 

46dB 

Min illumination 

0.2Lux (F=2.0) 

Electronic shutter 

1/50 to 1/100,000 sec. 

Horizontal sync freq 

15,625Hz 

Vertical sync freq 

50Hz 

Video output 

1Vpp/75ohms (BNC connector) 

Built-in lens 

focal length 3.6mm (f/2.0) 

Storage temperature 

-20degC to 80degC 

Working temperature 

-lOdegC to 60degC 

Power source 

12V DC 

Power consumption 

1.5W 

Dimensions 

38 x 38 x 24mm (H x W x D) 



The CCD module, microphone, infra-red LEDs and their series resistors, 
and video output connections are all made to the copper side of the PCB. 
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CCD TV CAMERA 


the solder. Place the link over both pins 
for operation on channel 0, or on one pin 
only for channel 1. 

(16) Solder the free ends of the camera 
DC lead to the tags of DC input socket 
SKI, ensuring the correct polarity as 
shown on the top overlay diagram. Plug 
the other end into the 12V socket on the 
camera PCB. 

(17) Cut both of the camera module 
video wires at about 25mm from the 
camera plug end, then strip and solder 
the four resulting cut ends to the video 
(+) and (-) solder pads on the main PCB. 

(18) Drill and ream/file the four socket 
holes in the side of the box using the 
template provided. The hole for the 
BNC socket SK3 should be made with 
flat sides if possible, to prevent the 
socket from rotating. 

(19) Using a pair of side cutters or pli¬ 
ers, break off the plastic guides around 
the video output socket hole so that the 


washer, lug and nut can all fit on the 
back of the socket. 

(20) Place the PCB assembly centrally 
inside the box without the tractor sup¬ 
ports and check hole alignment and plug 

TABLE 2: 

Voltages to check 


Pin 4 of IC1 0V 

Pin 8 of IC1 +10.5V 

Pin 2 of modulator +5.9V 

Pin 1 of modulator +2.4V 

Video out +0.1 V 

Anode of LED1 +8.3V 


fit for the camera and sockets. Then 
remove the assembly from the box. 

(21) Cut the tractor supports as shown in 
the diagram. The best way to do this is 
to place them one at a time on the PCB 
near the modulator, and trim the bottom 
level with the bottom of the modulator. 
Then place them in the box, touching 
the bottom, and trim the top to be a close 
fit with the lid. 


(22) Strip about 10mm of sheathing off 
both ends of the shielded cable provided 
and twist the braided shield. At both ends 
cut the braid only to about 4mm long, 
leaving the centre wire 10mm long. 

(23) Insert the microphone into the lid 
(you can cement it in place later, using 
Araldite or similar cement) and solder 
the cable between the microphone and 
the microphone pads on the bottom of 
the PCB. The shield connects to the (-) 
microphone pad on the PCB, and on the 
microphone it connects to the pad joined 
to the microphone case. Solder the braid 
in a position that prevents it from short¬ 
ing other tracks when the cable is 
moved around. 

(24) Place the four tractor supports on 
the assembly, in the positions indicated 
on the overlay diagram and marked on 
the PCB. Then slide the assembly, sock¬ 
et side first, into the box, aligning the 
tractor supports as you go. 

(25) Finally mount the BNC (video out¬ 
put) socket and connect it to the two 
wires from the video pads on the PCB. 

Testing & adjustments 

If you have a multimeter available, 
carry out the following tests before 
putting the camera to use. 

With 12V connected to the DC input, 
the lens cap on and with VR1 and VR2 
both set halfway, check the DC voltages 
shown in Table 2, with respect to the 
negative DC input terminal. 

If all the measurements are within 
about 10% of the values shown, then 
your camera is probably working cor¬ 
rectly and you can go ahead and test the 
camera on a TV or VCR. If one or more 
of the voltages are incorrect then dis¬ 
connect the power immediately and 
make a thorough inspection of compo¬ 
nents and soldering. 

The only adjustments necessary 
before using the camera are to set trim- 
pots VR1 and VR2 correctly, for opti¬ 
mum video and audio performance. This 
is quite straightforward, involving in 
each case simply advancing the pots 
clockwise as far as you can before any 
degradation becomes obvious. If you 
advance VR1 too far, the picture on 
your TV or monitor will begin to 
‘bloom’ on the brightest parts of the 
image, so when this happens back off a 
little until the image is fully clear again. 

Similarly if you advance VR2 too far, 
the sound will become ‘edgy’ and dis¬ 
torted due to overload. So when this 
happens, back off the control a little 
until the distortion just disappears. 

With these adjustments completed, 
your camera is finished and ready for 
use. ❖ 


PARTS LIST 


Resistors 



(1/4W 1% metal film unless otherwise stated) 



ID 

Value 

Colour Code 




Three band 

Four band 

R0 

0 ohm link. 

- Blk - 

- Blk - - 

R1 

100 ohms . 

Brn Blk Brn 

Brn Blk Blk Blk 

R2 

470 ohms . 

Yel Vio Brn 

Yel Vio Blk Blk 

R3 

150 ohms . 

Brn Gm Brn 

Brn Gm Blk Blk 

R4,5 

3.9k . 

Org Wht Red 

Org Wht Blk Brn 

R6.14 

1M . 

Brn Blk Gm 

Brn Blk Blk Yel 

R7 

27k. 

Red Vio Org 

Red Vio Blk Red 

R8 

15k. 

Brn Gm Org 

Brn Gm Blk Red 

R9 

820 ohms . 

Gry Red Brn 

Gry Red Blk Blk 

R10 

270 ohms . 

Red Vio Brn 

Red Vio Blk Blk 

R11 

4.7k . 

Yel Vio Red 

Yel Vio Blk Brn 

R12 

150k. 

Brn Gm Yel 

Brn Gm Blk Org 

R13 

Ik. 

Brn Blk Red 

Brn Blk Blk Brn 

R15 

68k. 

Blu Gry Org 

Blu Gry Blk Red 

R16.17 

68 ohms . 

Blu Gry Blk 

Blu Gry Blk Gld 

VR1 

Ik 5mm horiz trimpot 



VR2 

5k 5mm horiz trimpot 



Capacitors 



Cl 

470uF 16VW RB electro 



C2,4 

0.1 uF 50VW ceramic (lOOn, 0.1, 104) 



C3 

470uF 10VW RB electro 



C5 

IOOuF 16VW RB electro 



C6 

4.7nF 100VW greencap (.0047) 



C7 

2.2uF 100VW RB electro 



C8 

IOuF 16VW RB electro 



Semiconductors 



Q1 

BC549 NPN silicon 



IC1 

LM358 dual op-amp 



D1 

1N4007 lA/lkV silicon diode 



D2 

1N4148/1N914 silicon signal diode 



ZD1 

1N4745 16V 1W zener diode 



ZD2 

1N750 4.7V 400mW zener diode 



LED1-7 

LTE4208/CQY89A IR LED 



Miscellaneous 



1 

Camera module CS-350S, with SKI ,3 attached 


1 

VHF modulator UM1285AUS0 



1 

Electret microphone insert 



1 

RCA socket PCB mount (SK2) 



1 

Plastic box 125x60x40mm I.D. 




2-pin snap-off pin header; 1 jumper shunt; four PCB pins, 1mm round; four transistor insulating 
bushes; 100mm shielded cable for mic lead. 
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Experimenting 
with Electronics 


by DARREN YATES, B.Sc. 



CMOS Circuits: The 4016/66 analog switch 

This month, we look at one of the more unusual CMOS ICs. It’s the 4016 analog switch, one of 
the few CMOS ICs that is adept at both digital and analog signals, and its brother the 4066. 
They’re very handy chips indeed. 


INPUT 1 0- 






13 


INPUT 2 O— 1 

-cr^o- 

2 AND OUTPUT 
--O 

Fig-1 

ICIa 



Two of the more unusual CMOS ICs 
have to be the 4016 and 4066 quad ana¬ 
log switch ICs. These ICs can handle 
both analog and digital signals and 
could really be called ‘transmission 
gates’. They’re designed so that when 
the control input is pulled high, the gate 
allows any signal through — i.e., clos¬ 
ing the switch; and when the control 
input is pulled low, the gate is an open 
circuit, allowing no signal to pass. 

Pretty simple, huh? In practice, 
they’re easy to use so long as you follow 
a few small guidelines. 

Why two of them? 

The first question you’re probably 
asking is why produce two ICs that do 
the same thing, pin for pin? Good ques¬ 
tion. The main reason has to do with 
how the ICs have been designed to oper¬ 
ate when the switch closes. 

The original 4016 transmission gate, 
even when closed had a closed-resis¬ 
tance of around 300 ohms, although this 
varies with supply voltage. 300 ohms 
may not sound like much, but when you 
need a low impedance, there are times 
when it just isn’t low enough. 

The 4066 improved this somewhat 
by reducing the closed-resistance to 
around 75 ohms. Still not perfect, but 
not bad anyway. We’ll look at some 
circuits over the next couple of 
months where this closed-resistance is 
vitally important. 

As with all CMOS ICs, you must 
make sure that the supply voltage does¬ 
n’t exceed 15V. Same goes for any of 
the input pins. 

While it’s not necessary for digital 
signals, if you want audio or analog sig¬ 
nals to pass through the switch without 
distortion, you must bias the input and 
output to half the supply rail. In this 
case, you can think of it as being needed 
for just about any analog circuitry. 
Other than that, you’re free to use the IC 
in almost any way you wish. 


In our circuit examples, we’ll stick to 
using the 4066 since it really is the better 
chip of the two. If you have a couple of 
4016 ICs in your junkbox, they’ll slot 
straight in — but they may not quite work 
as well because of their higher resistance. 

Some circuits... 

Hopefully from the circuits we’ll look 
at, you’ll be able to see the versatility of 
this particular chip in both analog and 
digital situations. Before we get going 
though, to save things getting a little 
complicated, I’ve left off the power sup¬ 
ply pins in a number of these circuits 
just to make it easier to see. Just 
remember that pins 14 and 7 must be 
connected to the supply rail and ground 
respectively, for the IC to work. 

Starting off with a few simple digital 
circuits. Fig. 1 shows how to use the 4066 
as an AND gate. Because the gate has a 
control input, if we use the control input 
at pin 13 as one of the AND inputs and 
either of the switch feed inputs at pins 1 
or 2 as the other AND input, you should 
be able to see that the remaining switch 
feed input will be the AND output. This 
works because it doesn’t matter what’s 
going on at either of the two inputs; they 
both have to be high for the output to be 
high — the basic rule for an AND gate. 

The beauty here is that so long as you 
use pin 13 as one input, the other input can 


be either pin 1 or 2. The output will sim¬ 
ply be the other pin. This can be particu¬ 
larly handy when you’re laying out a PC 
board. You also get just as many elements 
in a 4066 as you do in a 4081 AND gate. 

Simple inverter 

The circuit in Fig.2 shows the 4066 
used as an inverter. If you haven’t 
already seen it, there are plenty of simi¬ 
larities between an NPN transistor and a 
CMOS analog switch, particularly when 
it comes to digital circuitry, and this cir¬ 
cuit is a case in point. 

On the left, we have the analog 
switch and on the right, the transistor. 
There’s little difference except that the 
transistor’s base input has a very low 
resistance without the current limiting 
resistor whereas the CMOS gate has 
something like 1 x 10 12 ohms input 
impedance — and that’s without a 
resistor. The down side is that the tran¬ 
sistor only needs 0.7V to switch on, 
while the CMOS gate requires at least 
2/3rds of the supply rail. 
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Being CMOS, the gate’s 
control input can handle a 
switching frequency of up to 
6MHz but no more. Pick the 
right transistor and you could 
easily go much higher than this. 

As with everything, there 
are pluses and minuses to 
using either approach. But 
we’ll see shortly that using 
the CMOS inverter can actu¬ 
ally save precious board 
space and make your designs 
smaller and cheaper to run. 

A NAND gate 

Because of the extremely 
high input impedance, the 
CMOS gate makes for much 
better ‘glue logic’. In previ¬ 
ous columns, we’ve looked at 
how you can use transistors, 
resistors and diodes to make 
logic elements if you’re in a 
tight spot. The problem that 
you’ll run up against is that 
transistors and diodes don’t 
have very input impedances, 
which produces loading prob¬ 
lems on previous and subse¬ 
quent circuit elements. So 
much so that the whole thing 
can come crashing down if 
you join too many of these 
home-brew gates together... 

CMOS gates don’t have 
that problem, so it is much 
easier to create our glue logic 
using these elements instead. 

The circuit in Fig.3 shows a 
NAND gate made by combin¬ 
ing the circuits from Figs.l 
and 2. Again, the inverter 
input will not load down the 
output of the AND gate 
because of the former’s high 
input impedance. It also 
results in full supply-voltage¬ 
swing signals at each stage, 


which makes for more reli¬ 
able circuits. 

The only problem is that it 
takes two of these gates to 
make a NAND gate, giving 
you a maximum of two per IC 
package. They’re not the 
most efficient way of making 
logic elements, but it is much 
better to use these if you have 
a couple spare in your design, 
rather than add in another IC 
package. And they are much 
better than using diode/tran¬ 
sistor ‘throw-together’ logic. 

Schmitt trigger 

A little trickier is the Schmitt 
trigger in Fig.4. This only 
relies on one gate and a few 
resistors to produce the same 
result as the more common 
74C14 IC version. Looking at 
the circuit, pin 1 is tied to a 
fixed voltage which can, but 
need not necessarily be the 
supply rail; the other side of 
the gate at pin 2 is the output. 
The real action happens around 
the control input side. 

The input is coupled to the 
control input at pin 13 via a 
4.7kQ resistor, however this 
is part of a voltage divider 
which also connects to the 
output at pin 2. 

In this case, the output 
only goes high once the 
input voltage rises beyond 
the following level: 

L-to-H: input threshold 
voltage = Vb x (1 + (R1/R2)) 
conversely, the output drops 
low on the following level: 

H-to-L: input threshold 
voltage = Vb x (1 - (R1/R2)) 
where Vb is the fixed voltage 
and R1 and R2 are the resis¬ 
tance values in ohms. 


When the switch closes, the 
output is coupled back to the 
control input via the 47kQ 
resistor, which mixes a por¬ 
tion of the fixed voltage in to 
push it further beyond the 
threshold voltage. It’s not 
until the input drops some 
way below this original 
threshold that the output and 
the gate will switch low. 

As you can see, this is one 
of the few situations where 
the input voltage can, and 
must, be higher than the sup¬ 
ply voltage in order for this 
thing to work. 

I really think that this cir¬ 
cuit is in many ways much 
better than the Schmitt trig¬ 
gers you get inside a 74C14. 
Those gates have threshold 
voltages which change from 
chip to chip, whereas in this 
design they rely on the exter¬ 
nal components, which you 
can determine yourself. 

Since every one of the 
parameters in these equations 
can be controlled externally, 
even down to the output volt¬ 
age, this is one of those cir¬ 
cuit elements that is very 
handy to have around — and 
well worth keeping in your 
circuit scrapbook. 

Analog circuits 

We’ve seen how the 4066 
handles digital circuitry quite 
nicely, so now let’s look at it 
in the analog domain. The cir¬ 
cuit in Fig.5 is a simple ana¬ 
log signal switch. Press the 
ON button and the signal 
passes through; press the OFF 
button and it stops. 

Again, this is one of those 
circuits which looks deceptive¬ 


ly simple but in fact is a very 
clever design that works well 
and produces very little distor¬ 
tion — in the order of 0.1 %. 

IC 1 a is connected up as the 
analog switch, with the signal 
input at pin 1 and the signal 
output at pin 2. As we men¬ 
tioned before, both sides of 
the switch must be biased to 
half the supply rail so that the 
signal passes cleanly. This is 
the job of the coupling capac¬ 
itors and the biasing resistors. 

Looking more closely, the 
input biasing arrangement is 
pretty simple: a couple of 
22kQ resistors form a voltage 
divider which does the job 
very nicely. However, unless 
the output bias voltage is 
exactly the same as the input 
side, we’ll hear a click every 
time the switch closes or 
opens, because of simple 
variation in the components. 

The sleight of hand we use 
here is to use the input to bias 
the output. And that’s where 
the two extra lOOkQ resistors 
and the lOuF capacitor come 
in. Although there is a DC 
path between the input and 
output, the lOuF capacitor 
ensures that every snuff of 
signal disappears down the 
sinkhole. This way, the only 
audio to pass through comes 
via the switch itself. 

That’s the first bit. The sec¬ 
ond tricky part is how we get 
this circuit to work using sim¬ 
ple push buttons. 

The control input of ICla is 
connected to the two switches 
SI and S2. Note that the 22k £2 
current limiting resistor ensures 
that the battery isn’t nuked if 
both buttons are pressed acci- 
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dentally at the same time. 

Also connected to the con¬ 
trol input of ICla is that of 
IClb. Now it may look rather 
strange, but its control input is 
connected to its own output as 
well as ICla’s control input. 
What you also need to remem¬ 
ber is the 22kQ resistor to the 
supply rail from pin 3 and the 
lOOkQ resistor to ground. 
Here’s how it works. 

When the ON button is 
pressed, the control input of 
IClb is pulled high via the 
22kQ resistor and the ON 
switch SI. This allows the 
gate IClb to switch on, which 
now also connects its own 
control input to the supply rail 
via the gate and the 22kQ 
resistor connected to pin 3. 

IClb is now latched into 
the ON position, and the same 
output at pin 4 which keeps it 
closed also closes ICla via its 
control input at pin 13. So 
audio now passes continuous¬ 
ly through ICla. 

When the OFF switch is 
pressed, it simply grounds the 
control input of IClb, which 
turns IClb off, and also ICla. 
The audio cannot begin to 
pass through until the ON 
button is pressed and the cir¬ 
cuit is latched on again. 

The lOOkQ resistor con¬ 
nected to both control inputs 
ensures that the circuit isn't 
operated from stray hum or 
glitches when the OFF button 
has been pressed. 

So here’s a case where we 
have the same predominant- 
ly-digital circuit element type 
performing digital and analog 
functions, in the one circuit. 

Digital mixer 

Now that we have the abili¬ 
ty to switch an audio signal 
on and off digitally, there are 
many new areas we can open 
up. One of those is digital 
audio mixing. 

The circuit in Fig.6 is a case 
in point. This circuit uses ana¬ 
log gates to mix two audio 
signals together in a rather 
unusual way. The conven¬ 
tional method would simply 
be to use two resistors to mix 
the signal together. In this cir¬ 
cuit, we use a method known 
as ‘time-splicing’ to mix the 



signals together. 

The way time splicing 
works is that one input is 
switched on for half the time 
and the other input for the 
other half of the time. Sounds 
simple in theory, but it’s a lit¬ 
tle more complicated in prac¬ 
tice. Obviously we could sim¬ 
ulate this by hand using a 
mechanical switch, which in 
one position would allow one 
signal to pass and another sig¬ 
nal in the other position. The 
problem is that we only hear 
one at a time. It also means 
that we miss what’s happen¬ 
ing on the other input when 
the current input is selected. 

This circuit overcomes this 


by speeding up this switching 
action to the point where it is 
much faster than we could 
hear. In fact, the frequency is 
about 100kHz. 

Digital theory 

Digital theory says that we 
can reproduce all the neces¬ 
sary elements of a signal if we 
sample it at least twice as fast 
as the highest frequency in 
that sample. If we say our 
audio signal tops out at 
20kHz, then we’d need to 
sample at least 40kHz. This 
40kHz though is also present 
in the output, so it must be fil¬ 
tered out otherwise it would 
muck the audio up. But we 


have to do it in such a way 
that we don’t lose any of our 
wanted audio bandwidth. 

By the way, this is what 
happens in your CD player. It 
can handle the 20Hz-20kHz 
signal from your audio CDs 
because it samples at 44.1 kHz. 
The benefit your CD player 
has is that it uses complicated 
digital filters to remove the 
sampling frequency. 

By sampling at 100kHz, 
we are ‘oversampling’ 
which makes it easier to 
remove the clock signal and 
means we don’t have to use 
complicated filtering. 

If CDs were recorded at 
88.2kHz instead of 44.1, the 
filtering needed would be 
much simplified, however 
you’d only get a maximum 
running time of 37 minutes, 
not the 74 we now have 
because of the extra samples. 

Getting back to the circuit in 
Fig.6, two 4066 gates (ICla 
and b) form an oscillator with 
two complimentary outputs. 
These are connected to two 
further gates, IClc and ICld. 
Depending on the phase of the 
clock, one input will be open 
and the other closed. 

With the duty cycle at 50%, 

(Continued on page 113) 


Fig.6 
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The best place far bargains 


S 


1.5V 300mA Globe 

A new addition to our range for hobbyists, 
experimenters and 
students alike! In MES 
thread to suit P 8161 
and P 8162 Holders 

Cat P 8147 70 * 

Piezo Transducer 92dB 

Mounts directly onto your PCB. Sound Pressure 
Level @ lOcm/IOVp-p. 

Square Wave: 92dB @ 

4.0KHz. Weighs 2.5 Grams. 

Measures: diameter 


Universal Transistor Socket 

Suits semiconductor devices from T092 to 
T0100. PCB mounting 8-pin gold 
plated socket insert 
allows for positive 
connection. 

Swiss made quality. 

Cat P 4020 


$175 


10 up $1.49 



22.1mm, height 6.3mm. 

PCB Pin Height 3.3mm 
Cat L 7021 $]75 

Piezo Audio Indicator 

Lightweight (3.5g) it mounts directly onto your 
PCB and runs off 3-20VDC to give you a 
continuous tone, oscillating at 3.3 +/- 0.5 KHz. 
Other features: current consumption 
@ 12VDC: 13mA,Sound Pressure Level 
@ 30cm/12VDC: 84dB. 

Operating Temperature: -20 to +60*C 
Dimensions: Diameter 
23.8mm. Height 12.2mm. 

PCB Pin Length 6mm. 

Cat L 7020 


10 Minute Guide to MYOB 

A great time saver for those 
who have little time to wade 
through thick manuals and 
books and for those who are 
considering buying M.Y.O.B. 
but are not sure 
what it can do. * 


$395 




7-Segment GREEN LED Display 

Digit Size: 0.3” (7.6mm) 

Common cathode 

Typical Output: 1.7V/Segment @ 10mA 
Segment Intensity: 2000ucd. 

Matches Z-4103 LTS313AR. 

Cat Z 4105 $350 NEW FOR *97 


Assorted Audio Drive Belts 

Repair those old cassette decks! Ideal for 
service applications or experiments. Package 
includes 10 various size 
Audio Belts. 

Sizes included are: 

25mm x 1.2mm x 1.2mm 
40mm x 1.2mm x 1.2mm 
44mm x 1.2mm x 1.2mm 
46mm x 1.2mm x 1.2mm 
49.5mm x 1.2mm x 1.2mm 
57mm x 1.2mm x 1.2mm 
82.5mm x 1.4mm x 1.4mm 
100mm x 1.6mm x 1.6mm 
105mm x 1.2mm x 1.2mm 
125mm x 1.2mm x 1.2mm 
Cat H 6015 

Don’t get Sprung! 

Mixed Spring Pack 

With 30 different springs 
including battery terminal 
springs, compression 
springs, tension springs 
and loop/return springs. 

Cat H 1676 $JL95 

V 30 pee 




3999 Count Digital 
Multimeter 

Easy-to-use it features large 
3.75 digit LCD, auto polarity, 
pop-out stand, capacitor/ 
diode/transistor/logic 
circuit/continuity test, peak 
reading hold and a frequency 
measurement up to 4MHz. 
Complete with soft carry case 
and test leads. 

CatQ 1451 


Cat B 7035 


NEW FOR ‘97 


Nylon Gear Set 

You get 18 pieces of top quality mini nylon 
gears in an assortment ranging from Drive 
Gears, Worm Gears, Primary and Secondary 
Drive, Reduction Drive and Final Drive. Suits 
most popular DC Micromotors. Shaft holes 
range from 1.5mm, 1.8mm, 1.9mm, 2mm, 
2.1mm, 2.4mm to 2.9mm. Buy 2 packs and 
have 36 different gears for really interesting 
experiments in the physics of mechanics. 
Note: Shafts are available through 
your local modelling stores. 

Cat P 9040 

Great 
low price! 



$4 9 5/pk 



NEW FOR 


$495 

Pack of 10 



Assorted Video Drive Belts 

Ideal for video service technicians. 

Sizes include: 

32 x 1.2mm 
40 x 1,2mm 
45 x 2.0mm 
56 x 0.8 x 8.0mm 
60 x 1.0mm 
70 x 1.0mm 
76 x 0.6 x 6.0mm 
92 x 1.2 x 10.0mm 

97 x 1.2mm 

98 x 2.4mm 
114 x 1.8mm 
121 x 2.3mm 
91 x 0.6 x 5.8mm 
Cat H 6016 

A few Loose Screws... 

Mixed Computer Screw Pack 

Rebuilding your computer and short of screws? 
Fear no more! 

60 assorted sizes 
makes this a handy pack. 

Cat H 1675 

$3^® Pack of 60 



$995 

Pack of 14 



3-15V 12A Regulated 
DC Power Supply 

Huge 12A supply makes it ideal for service 
organisations and enthusiasts needing a low-noise 
regulated power source. Current up to 12A continuous 
at 15V. Individual voltage and Amp meters, internal 
heatsink, thermally-switched fan, AC mains circuit 
breaker and extensive overload protection are just 
some of the features normally found on more 
expensive models. $199 

Cat D 3812 

Camnis HSC-010 VHF/UHF Scanner 

Covers the 0.5MHz to 1300MHz range with FM(n), 
FM(w) and AM mode reception capabilities. 

1000 memory channels for 
storing your favourite 
frequencies plus 
10 programmable search 
banks for more advanced 
users. Battery-free EEPROM 
memory back-up is also highly 
convenient. Search step rates 
between 5kHz and 
995kHz(selectable in either 
5kHz or 12.5kHz multiples), 
so there is plenty of flexibility 
when searching for signals on 
different bands which use 
different frequency spacings. 

Search speed is 20 
channels/second. Other 
features include a Priority 
channel plus an Attenuator to 
reduce overloads from strong 
signals. Complete with 4pcs 
AA NiCad batteries 
and AC charger. 

LIMITED STOCK 
Cat D 2793 


$399 




















































Great NE\Af kits for you to build 


9 CCD * 
CAMERA 


m 


***«»-«. 




Build your own 999 
Audio/Video Camera! 

» Based on a miniature black and white CCD 
camera, it’s the ideal security camera to guard 
all your gear. 

• Comes with RF modulator so you can use a TV 
receiver as a monitor. 

1 In-built infra-red light source for night viewing, so 
even the cockroaches may be seen! 

• An electret microphone picks up sounds, making 
this a complete security monitoring unit. 

• Power source required: 12 volts DC 

• Supplied with all components, hardware, camera 
module, video modulator, 12V power adaptor, 
PCB, case and pre-punched screened front panel. 

Cat K 5416 


Aug 97 


NEW 



A great kit 
at a great price! 


*159 


Mini Stroboscope 9 Voltage Adaptor 9 


• Great as an rpm indicator for electric 
motors, car engines, electric mixers 
or anything that moves or rotates. 

• Range adjustable from 400 to 4000 rpm. 

• Wide/Narrow switch lets you 

alter width of output pulse to prevent 
blurring at higher speeds. 

• Uses bright white 600mCd LED. 

• Requires 9V battery. 

• Supplied with 
components, 
hardware, PCB, 
case and front 
panel label. 

Cat K 3160 



$2350 


NEW! 

Aug 97 


• Low cost, versatile regulated DC power 
circuit suitable for a wide range of tasks 
like powering external peripherals from a 
PC or running a personal CD player from 
a car’s cigarette lighter socket. 

• Uses push-on jumper links to preset 
output voltage between 3V to 15V. 

• Output current up to 1.5 amp 

(use optional heatsink). A 

• Power source required: 
up to 25 volts DC. 

• Supplied with 
components and PCB. 

• Case optional 
(use H2855). 

• PCB size: 19mm 
x 52mm 

Cat K 3594 


T.E.N.S. Massager999 

• Alleviate pain electronically with this 
Transcutaneous Electrical Neural Stimulation 
(T.E.N.S) unit. 

• Delivers pulses of electrical current through the 
skin via electrodes to simulate the nerves below. 

• Variable output voltage, pulse width, pulse rate with 
continuous and intermittent operation. 

• Frequency output is 2 to 220Hz. 

• Power source required: 6 volts DC (4 x ‘AA’ cells). 

• Supplied with components, hardware, PCB, case 
and front panel label (Electrodes are optional and can 
be obtained from most Chemists). 

Cat K 3702 


$7995 


Aug 97 


$690 

NEW! 

Aug 97 



Regulator For Battery Charger 99 

• Turns a ‘bare bones’ 12 volt automotive battery charger into a fully regulated charger. 

• Circuit can be left connected to a battery indefinitely. 

• Designed to adapt an Arlec 4 charger 
or similar unit. 

• Power source required: 12 volts DC. 

• Supplied with components, 

PCB and heatsink bracket. 

• Case optional (use Charger case) 

• PCB size: 65mm x 130mm 
Cat K 3127 


$2590 


Jul 97 



TV Pattern Generator 999 B 

• Generates high quality colour bars. 

• Produces Dot, Crosshatch and Circle, Checkerboard, 
Red Rastor, White Rastor, Colour Bars 

and Greyscale patterns correctly centred on screen. 

• Direct video output plus RF video modulator output. 

• Audio input for video modulator (to test sound). 

• Patterns and sync stored on ROM with option to 
change patterns. 

• Power source required: 240 volts AC. 

• Supplied with components, hardware, PCB, video 
modulator, EPROM, case and pre-punched 
screened front panel. 

Cat K 7380 A1 A ^ 

« *149 

umjjJ Jun/Jul 97 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, 
sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you’d 
like to check beforehand, please don’t hesitate to contact your local store. 


































Complete that project - no worries 


When it comes to constructing that all important project, it pays to get the best components at 
value-for-money prices. Dick Smith Electronics is your one-stop hobbyist store for your soldering 
and component needs with a choice that far surpasses our competitors. And if you get stuck, our 
expert staff are here to sort your technical queries. No worries! 



NEW LOW 
PRICE! 

RF Chokes 

Values range 
from luH to 10mH 

(Cat R 5200 to Cat R 5250) 

See DSE 1997/98 
Catalogue, Page 
215 for details. 

Was $1.25 


A4 Size Cutting Mat 
With Grid 

300mm x 220mm x3mm (thick). 
Sturdy and 
long-lasting. 

Cat N 5989 

$595 
SAVE$2 



Nimrod Microwick 

Easy to dispense de-soldering 
braid. 2m x 3.0 mm 
Cat N-1800 

$395 

SAVE $1 



Solder - 1.25mm 

500g Roll 60/40. 

Cat N-1650 

$1495 
Normally 
$19.95 

SAVE $5 



Eiectrolube 

Developer 

Simply develop 
your PCB in this, 
dry and etch. 
250ml/300g bottle 
of 4:1 concentrate. 
Cat N 1002 

$] 2 50 

SAVE $4 



Eiectrolube 

High 

Resolution 

Positive 

Resist 

200ml/200g 

spray. 

Cat N 1003 

$2995 

SAVE$7 



DSE 
Freeze 
Spray. 

Instantly cools 
small components 
for detecting 
faulty joints and 
components. 

250g Can. 

Cat N 1190 


$ 14 


50 


Freeze 

Spray 



DSE Air 

Jet 

Spray 

Ideal for the 
removal of 
dust and lint 
from electrical 
and electronic 
equipment. 
250g Can. 

Cat N 1195 

$ 14 50 



External Piezo Alarm 

Operates on 12V DC. Comes with 
adjustable 
bracket. lOOdB 
SPL @ 1m. 

Rated: 250mA 
(max) 

@ 12V DC 
Cat L 7029 


$ 14 95 


□ 


4” Horn Speaker 

Ideal for alarm and PA systems. 
8 watt output, 8 
ohm impedance. 

Weighs only 450 
grams. 

Cat L 7040 


* 14 ” 



PIR Detector 

Mount to wall, ceiling or 
corner. Offers 4 
interchangeable lenses 
so you can focus on a 
specific area. With 
programmable pulse 

count ' $CQ95 
Cat L 5015 Ot 




12V Siren with 
battery back-up 

Massive 120dB output. Anti-cut circuit 
ensures siren will sound if wires cut. 
Comes with mounting bracket and 2 
keys for manual 
override. Size 
130(L) x 97(W) 
x 105(H)mm 
Cat L 7035 


*49 


95 





Central Locking System 
Series 6 

Complete 4 door kit. Convert your 
existing vehicle to the security and 
convenience of being able to lock/ 
unlock all doors from the driver’s 
door. Can be used in conjunction with 
most car alarms or immobilisers to 
allow remote 
control keyless 
entry to your 
vehicle. 

Cat L 5421 


$ 69 



DSE Soldering Station 

Fully variable temperature control (approx 200 
500°C), large temperature meter for easy 
monitoring of tip temperature and full Energy 
Authority approval. Complete with lightweight 
iron fitted with a 
silicon non-burn 
cable, iron holder, 
cleaning sponge 
and comprehensive 
instruction manual. 

Medium chisel tip 
supplied as standard. 

Cat T 2000 


$ 139 



MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW: •Batemans Bay 725 030 •Bowral 611 000 ^Broken Hill 8088 4098 •Cootamundra 422 561 •Deniliquin 5881 3672 •Dubbo 84 5200 •Goulburn 
221 288 •Griffith 624 534 •Kempsey 624 395 *Leeton 532 800 •Moree 522 091 •Murwillumbah 723 684 •Tuncurry 545 006 •Young 82 7772 VIC: •Ararat 
5352 2345 •Bairnsdale 5152 5677 •Benalla 5762 2710 •Colac 5232 1799 •Hamilton 5572 2865 •Horsham 5382 4680 •Morwell 5134 3212 •Rosebud 
5982 2225 *Swan Hill 5032 9303 *Warragul 5623 4255 •Warrnambool 556 15111 OLD: *Ayr 4783 1566 •Boonah 5463 2606 
•Bundaberg 521 785 •Caloundra 5491 8533 ^Gladstone 72 6660 •Gympie 5483 6677 »Hervey Bay 28 3055 •Innisfail 612 014 •Kingaroy 625 777 
•Mackay 511 723 ^Maryborough 214 559 •Mossman 982 200 *Mt. Isa 433 475 TAS: Burnie 6431 9222 •Devonport 6424 8322 SA: • Mt Gambier 
8725 3366 *Whyalla 8645 4764 WA: ^Albany 9842 3404 •Bunbury 9721 6222 *Busselton 9754 2991 •Geraldton 9921 1278 •Kalgoorlie 9091 8500 
•Mandurah 9581 4940 Stores Across Australia & New Zealand 




















































SCAN THIS! Uniden Cash Back Offer 




Right now 
when you 
to get into 


you can get up to $40 CASH BACK from uniden. 

purchase one ot our great Uniden scanners. So now’s the best time 
scanning at truly remarkable prices. 


120XLT Scanning Receiver 

This convenient hand-held 
scanner provides nine-band 
VHF/UHF coverage 
including Airband, 100 
memories and improved 
super fast scan and search 
features. Complete with 
NiCad battery pack, AC 
charger and detailed 
instructions. Frequency 
coverage is 66-88, 108-174 
and 406-512MHz 


Cat D-2752 


$299 




uniden *20 cashback °”“ 


AVAILABLE 


760XLT Mobile/Base Scanner 

Designed for ease of operation. Whether 
at home or in your car, the 760XLT has a 
great array of features like a back-lit digital 
display, 100 memories, nine-band 
coverage, automatic search, five 
selectable search presets, scan delay and 
direct keypad channel access. Complete 
with mounting bracket, DC power cable, 
pop-out stand, antenna and AC Adaptor. 
Covers 66-88MHz, 118-174MHz, 

406-512MHz and 806-956MHz. $AQQ 

Cat D 2760 NEW LOW PRICE! ZsWW 

unidea *20 CASHBACK AVAILABLE 


9000XLT Desktop Scanner 

An outstanding performer, the Uniden 
9000XLT is now even better value. It 
sports a large back-lit LCD screen, 
speedy Twin Turbo operation and 500 
memories, 4 selectable step rates, 10 
priority channels and AM, FM narrow and 
FM wide reception modes. Frequency 
coverage is 25MHz to 549.95MHz and 
760MHz to 1300MHz. Supplied complete 
with an AC adaptor and telescopic 
antenna. $>IOO 

Cat D-2739 4TT 

unldea *40 CASHBACK AVAILABLE 


For the professional who wants the best... 

Save $100 on the Yaesu FRG-100 Communications Receiver 

Provides extended receiver coverage of the 50kHz to 30MHz range in AM, SSB, CW and FM (optional) modes. Receiver modes 
and the most-used features instantly accessed at the push of a button. A back-lit LCD screen shows the frequency down to 10Hz 
resolution as well as an impressive array of status indicators so you can see at a glance the receiver functions being used. New 
features include: user-programmable tuning steps, 50 tunable 
memories (which store frequency, mode and filter setting), sharp IF 
filters for improved SSB reception, a special memory group scanning 
mode and IF bandwidth selection by mode. Convenience features 
such as twin 12/24 hour clocks, a programmable on/off timer and 
16 pre-programmed international shortwave bands are provided. SSB 
carrier offset function allows you to customise the receiver’s audio 
performance. Requires 12-14V DC at 1.5A. 

Cat D-2790 
Not stocked in all stores, 
but may be ordered. 


SAVE $100 $899 


DICkBsMITH 


ELECTRONICS 


Th**«^ S 2e n ^n 0 d n storejl 



PHONE, FAX & MAILORDER SERVICE 

For further information, orders or the location 
of your nearest store call: 

AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 

Or Fax: (02) 9805 1986 or write to: 

Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 

Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier available. 


NSW • Albury 21 8399 • Bankstown Square 9707 4888 • Bankstown PowerHouse 9793 9677 • Blacktown 9671 7722 • Bondi Junction 9387 1444 • Brookvale 

9905 0441 • Burwood 9744 7299 • Campbelltown 27 2199 • Chatswood 9411 1955 • Chullora 9642 8922 • Gore Hill 9439 5311 • Gosford 25 0235 • Hornsby 9477 
6633 • Hurstville 9580 8622 • Kotara 56 2092 • Liverpool 9600 9888 • Maitland 33 7866 • Miranda 9525 2722 • Newcastle 61 1896 • North Ryde 
9937 3355 • North Sydney 66 Berry St. 9964 9468 • Orange 618 400 • Parramatta 9689 2188 • Railway Square 9211 3777 • Penrith (047) 32 3400 • Sydney City 
York St 9267 9111 & Mid City Centre 9221 0000 • Tamworth 66 1711 • Wollongong 28 3800 ACT • Belconnen (06) 253 1785 • Fyshwick 280 4944 

• Tuggeranong (06) 293 3399 VIC • Ballarat 5331 5433 • Bendigo 5443 0388 • Box Hill 9890 0699 • Coburg 9383 4455 • Dandenong 9794 9377 • Brighton 
9592 2366 • Frankston 9783 9144 • Geelong 5223 2711 • Highpoint 9318 6300 • Knox Towerpoint 9800 3455 • Melbourne City Strand Central Arcade 
9663 5320 & 246 Bourke St 9639 0396 • Niddrie 9379 7444 • Northland 9471 4823 • Richmond 9428 1614 • Ringwood 9879 5338 • Shepparton 5821 9497 
•Springvale 9547 0522 • QLD • Alderley 3356 3733 • Booval 3282 6200 • Brisbane City 3229 9377 • Buranda 3391 6233 • Cairns 311 515 • Capalaba 3245 2870 

• Chermside 3359 6255 • Indooroopilly 3878 4944 • Maroochydore 5479 1800 • Mermaid Beach 5578 5600 • Rockhampton 27 9644 • Southport 5532 9033 

• Toowoomba 38 4300 • Townsville 72 5722 • Underwood 3341 0844 SA • Adelaide City Pulteney St 8232 1200 & Myer Centre 8231 7777 • Elizabeth 
8255 6099 • Enfield 8260 6088 • St Marys 8277 8977 • Westlakes 8235 1244 WA • Balcatta 9240 1911 • Cannington 9451 8666 • Fremantle 9335 9733 • Perth 
City 9481 3261 • Midland 9250 1460 • Northbridge 9328 6944 TAS • Glenorchy 6273 2176 • Hobart 6231 0800 • Launceston 6334 4555 NT • Darwin 8981 1977 

* STORES IN RED ARE OPEN SUNDAYS. STORES ACROSS AUSTRALIA AND NEW ZEALAND 



























Construction project: 

VERSATILE LOW 
VOLTAGE ADAPTOR 

This little project is just the shot for those occasions where a low-voltage regulated DC source is 
needed from a small package. Based on a robust but low-cost regulator 1C, the adaptor uses 
push-on jumper links to preset the output voltage between 3V and 15V, and depending on the 
heatsink you use, can deliver an output current of up to 1.5 amps. You can use it to power exter¬ 
nal peripherals from a PC, or to run a personal CD player from a car’s cigarette lighter socket. 


by ROB EVANS 

As with many small projects of this 
nature, the voltage adaptor presented here 
was developed in response to a range of 
requests from readers, all of which had a 
common underlying theme. In this case 
there appeared to be a clear need for a 


small, low-cost and flexible DC power 
circuit that could be easily adapted to a 
wide range of tasks. And as there really 
didn’t appear to be anything currently 
available to satisfy that need, we set about 
developing a suitable circuit. 


The resulting DC supply module uses 
just a handful of low-cost components, 
is very easy to put together, and offers 
enough flexibility to make it suitable for 
a wide range of jobs. As you can no 
doubt tell from its schematic diagram, 
the circuit itself doesn’t break any new 
ground and has been designed in a fair¬ 
ly basic but functional way around a 
common LM317 adjustable three-termi¬ 
nal regulator. 

For those who may not be familiar with 
the LM317, all we really need to point out 
for this application is that it’s quite a 
hardy beast featuring both temperature 
and current overload shutdown, and is 
designed for circuits where an adjustable 
output voltage is needed. In our voltage 
adaptor, the regulator’s output voltage is 
set by fitting a jumper link to one of six 
positions on a PC-mount header strip, and 
its output current capability (up to around 
1.5 amps) is largely determined by the 
size of the IC’s heatsink. 

To illustrate a couple of quite differ¬ 
ent ways that the voltage adaptor can be 
used in practice, we have built up two 
prototype units to present in this article. 
As you can see from the associated pho¬ 
tographs, one unit has been constructed 
in a very compact form with the (un- 
heatsinked) LM317 lying flat on the 
PCB and flying leads used for the DC 
input and output connections. 

This arrangement works well as a 
low-powered DC converter for in-car 
applications for example, where you 
need a reliable low-voltage source for 
a portable CD player or similar bat¬ 
tery-powered device. It would need to 
be installed in a suitable case of course 
(there is room to spare when it’s 
housed inside the smallest zippy/jiffy 
box), and the flying input/output leads 
will need to be terminated in suitable 
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connectors, such as those shown on 
our prototype. 

Our other voltage adaptor has been 
built up as an internal power adaptor for 
PCs, where the circuit board assembly is 
mounted onto an I/O slot backing plate 
via a small heatsink/bracket arrangement. 
As you can see from the shots of that unit, 
here the regulator chip has been fitted ver¬ 
tically to allow for the bracket, and the 
adaptor’s DC output is passed directly to 
a panel-mount 2.1 mm socket. 

Once installed in a PC, this adaptor’s 
DC input is derived from the computer’s 
own power supply via suitable ‘disk 
drive cable’ connectors (as shown in the 
shots of our unit), and can therefore sup¬ 
ply power to an external device when¬ 
ever the PC is on. This is an ideal power 
source for a range of PC peripherals 
such as powered speakers, modems, 
music keyboards, Zip drives, and so on 
— all in all, quite a handy gadget. 

Quite apart from our two prototype 
arrangements, of course, the voltage 
adaptor can be used in a host of other 
applications where a compact DC power 
source is needed. Since the basic unit is 
both inexpensive and easy to build, 
there would be a strong case for having 
a couple of assembled adaptors on hand 
for when the need arises... 

Circuit description 

As you can see from the voltage adap¬ 
tor’s schematic diagram, the circuit is 
quite a conventional arrangement based 
on the LM317 three-terminal regulator 
IC. The output voltage level is set by 
simply shorting one of the jumper links 
at ICl’s adjust pin, which in turn con¬ 
nects an appropriate resistance value 
(R2 to R7) to the negative line. 

The LM317 itself is essentially a 
1.25V regulator which passes a very 
small and consistent current (typically 


50uA) through its reference (ADJ) pin, 
and returns virtually all of its internal 
biasing current into the load via its out¬ 
put pin. Thanks to these design attribut¬ 
es, the 317 is ideally suited to variable 
supply applications where the reference 
pin voltage is simply ‘jacked up’ by a 
suitable resistor network. 

In our circuit, this is done by the volt¬ 
age divider formed by R1 and the resis¬ 
tor selected by the voltage setting 
jumper link. As you can see, the ‘3V’ 
setting connects R2, the ‘5V’ link places 
R3 in circuit, and so on. 

Since the LM317 develops a fixed 
1.25V reference between its output and 
adjust pins, there will be a constant cur¬ 
rent of 3.2mA flowing through R1 
(1.25/390) and 3.2mA plus 50uA (from 
ICl’s ADJ leg) returning to ground via 
the chosen voltage-setting resistor. If 
this is say 2.4k (9V selected), there will 
then be a voltage drop of 7.8V across R5 
(3.25mA x 2.4k) and a resulting output 
voltage of 9.05V (7.8V + 1.25V). 

The other settings work in the same 
manner as you would expect, and can be 
calculated using the expression: 

Vout = 1.25 x (1 + Rset/390) 

+ (Rset x 50uA) 

where Rset is the selected voltage setup 
resistor (R2 to R7). 

Other than that, there is little else to 
the circuit. The remaining parts include 
Cl, which provides a degree of filtering 
to the raw DC input voltage, plus output 
bypass capacitors C2 and C3. Note that 
the voltage rating of Cl will really 
depend upon the expected input voltage 
in your application, but unless you plan 
to apply an unusually high source volt¬ 
age (the LM317 itself is rated at 40V) a 
25VW electrolytic should suffice. As it 
happens, we used a 16VW type for our 
PC voltage adaptor version, since the 
input level is known to be 12V. 


Construction 

The voltage adaptor is really quite 
straightforward to construct and as you 
can see in the component overlay dia¬ 
gram, uses a very small circuit board 
(PCB) which holds all of the components, 
including the LM317. The PCB itself 
measures 19 x 52mm, is coded 97va8, 
and uses a small section of standard head¬ 
er strip as the voltage selector jumper 
block — shown as J1 on the diagram. 

Before starting construction you will 
need to decide on the best physical 
arrangement for your needs, as this will 
determine how LM317 is mounted. The 
two basic arrangements are illustrated in 
our prototype units, where IC1 is 
installed vertically and bolted to a small 



A larger than life shot of the car power 
adaptor version, which is very small 
but has a modest current capability. 
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Versatile Voltage Adaptor 


bracket on the PC power adaptor ver¬ 
sion, or fitted flush (that is, horizontally) 
on the board for the lower-powered car 
adaptor style. 

Note that if you want IC1 mounted 
vertically and hard down on the board 
(as in our unit), you may need to enlarge 
its PCB mounting holes to allow for the 
pin skirting that seems to be on most 
versions of the LM317. 

Start construction by installing all of 
the lower-profile components on the cir¬ 
cuit board and work your way though to 
the larger parts, in the usual way. As we 
have specified close tolerance (E24 
series) resistors for this project, we’d 
recommend that you use a multimeter to 
check the value of each resister as it’s 
fitted, since the markings on this type 
are often difficult to read. Other than 
that, refer to the component overlay dia¬ 
gram for the positioning of all compo¬ 
nents, and take particular care with the 
orientation of electrolytics Cl and C2. 

For the PC voltage adaptor version 
we fashioned a small heatsink/mount¬ 
ing bracket from a scrap of aluminium 
plate, and bolted this between the 
LM317 flange and the PC I/O slot 
backing plate as shown. Note that the 
317’s metal flange is directly connect¬ 
ed to its output pin and therefore needs 
to be electrically insulated from the 
mounting bracket, which will ultimate¬ 


ly be connected to ground via the PC 
chassis. Use a TO-220 insulating wash¬ 
er and mounting bush to achieve the 
necessary isolation between the IC and 
mounting bracket, and if you suspect 
that a reasonable degree of cooling will 
be needed, add a smear of heatsink 
compound on either side of the washer. 
For a simpler approach you can use one 
of the new silicon-impregnated rubber 
insulating washers (as in our proto¬ 
type), but bear in mind that these tend 
to offer a poorer thermal conductivity 
than the mica equivalent. 

That’s about all there is to the basic 
construction process. As you can see 
from our PC adaptor version we’ve used 
a PC disk drive power connector lead to 
pass + 12V to the unit (the +5V lead was 
trimmed and insulated), and a panel- 
mount 2.1mm socket for the output con¬ 
nection. Note that as the latter socket is 
not an insulated type, it must be wired 
with the positive output lead connected 
to the centre pin. 

The car voltage adaptor version uses a 
conventional cigarette lighter plug as 
the input connector, as you can see, and 
an in-line 2.1mm DC plug has been used 
to terminate the output lead. You can fit 
whatever connector will suit your appli¬ 
ance of course, but as with all of the 
other plugs and sockets you will need to 
pay particular attention to the polarity of 



Above: The PCB artwork, shown here 
at its actual size. 


Below: Use this component overlay dia¬ 
gram when constructing the adaptor. 
Note that IC1 is shown in its horizontal 
position, and will need to be mounted 
vertically if the bracket-heatsink 
arrangement is used. 



the connections. You may even like to 
fit a protection diode in series with the 
power input lead, if there is a risk of a 
reversed polarity connection. 

As a last point to bear in mind, note 
that due to the internal design of the 
LM317 it will drive its output voltage to 
a high level if the path between the 
adjust pin and ground is broken. This in 
turn means that if the voltage selection 
jumper is not connected at all for some 
reason, a potentially damaging voltage 
level may appear at the voltage adap¬ 
tor’s output. 

As this bccurs for a short time when 
the jumper is being moved to a differ¬ 
ent voltage selecting link, we strongly 
recommend that the load should not be 
connected to the unit during this 
process. ❖ 

PARTS LIST 

Resistors 

(All 1% tolerance) 

R1 390 ohms 

R2 560 ohms 

R3 1.2k 

R4 1.5k 

R5 2.4k 

R6 3.3k 

R7 4.3k 

Capacitors 

Cl 470uF 25V electrolytic 

C2 IOuF 16V electrolytic 

C3 0.1 uF MKT or monolithic 

Semiconductors 

IC1 LM317 regulator 

Miscellaneous 

J1 6-way header strip, plus jumper 

PCB coded 97va8 (19 x 52mm), PCB pins 
(optional), hookup wire. 



The PC power adap¬ 
tor version is mount¬ 
ed on a standard I/O 
slot backing plate via 
a small aluminium 
bracket. IC1 must be 
electrically isolated 
from the metalwork, 
while the output 
socket should be 
wired with the centre 
pin as positive — this 
is not strictly neces¬ 
sary if you use an 
insulated 2.1mm 
socket. 
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Soldering technology 


MODERN SOLDER TECHNOLO¬ 
GY FOR COMPETITIVE ELEC¬ 
TRONICS MANUFACTURING, by 
Jennie S. Hwang. Published by 
McGraw-Hill, 1996. Hard cover, 235 x 
156mm, 622 pages. ISBN 0-07- 
031749-6. RRP $165.00. 

A thorough and comprehensive refer¬ 
ence to modem soldering and the associ¬ 
ated technologies used for both electron¬ 
ic and microelectronic packaging and 
assembly. Author Dr Jennie Hwang is a 
recognised world authority in this area, 
and a consultant to the US military, 
major OEMs and SMT manufacturers. 
She has previously written Solder Paste 
in Electronics Packaging and BGA & 
Fine Pitch Peripheral Interconnection, 
both well respected references in the 
field, and has been both president and a 
board member of the US Surface Mount 
Technology Association. 

There are some 20 chapters in this 
work, covering virtually every aspect of 
modern soldering, packaging and 
assembly — from environmental con¬ 
siderations right through to detailed 
metallurgical microstructure analysis 
techniques. Most of us in the industry 
probably wouldn’t have dreamed there 
were now so many aspects of soldering, 
surface-mount and packaging technolo¬ 
gy, and how much detailed knowledge is 
now required for efficient and profes¬ 
sional manufacturing! 

Dr Hwang takes us through it all in a 
highly organised and methodical fash¬ 
ion, and seems to cover just about every 
conceivable aspect of soldering, IC 
packaging and electronic assembly. She 
gives a huge amount of reference data 
along the way, including many informa¬ 


tive and interesting shots taken via an 
SEM (scanning electron microscope). 

For those who need to keep up to date 
in this area, it’s probably an essential 
reference. The review copy came from 
McGraw-Hill Australia, of PO Box 239, 
Roseville 2069. (J.R.) 

Digital IC reference 

DIGITAL LOGIC IC POCKET 
BOOK, by R.M. Marston. Published 
by Butterworth Heinemann, 1996. 
Hard cover, 95 x 195mm, 400 pages. 
ISBN 0-7506-3018-3. RRP $35.95. 

This excellent book suffers from one 
basic problem: the pages are so narrow, 
it’s almost impossible to keep the book 
open at the page you want to read. That 
said, in all other respects it achieves 
what its title says, describing and giving 
applications for over 185 of the 74 series 
and the 4000 series of digital ICs. It has 
some 600 diagrams and 15 chapters and 
should prove useful to anyone working 
with digital ICs. 

The first three chapters explain the 
basics of digital ICs, including TTL and 
CMOS principles, and today’s main sub¬ 
families of the 74 series (LS and HC). 
Chapters 4 and 5 cover CMOS princi¬ 
ples and CMOS ICs, while the next 
chapter deals with logic circuitry includ¬ 
ing logic symbols and mathematics, 
along with data for some of the ICs. 

Later chapters progress through bilat¬ 
eral switch ICs, waveform generator cir¬ 
cuitry, clocked flip-flop and counter cir¬ 
cuits, special counter-dividers, data 
latches, registers, comparators and code 
converters. Chapter 14 then covers spe¬ 
cialised ICs such as multiplexers, 
demultiplexers, addressable latches, 
decoders, full adders, bus transceivers, 
priority encoders and rate multipliers. 


The final chapter presents a miscella¬ 
neous collection of digital circuits. 

There are pin diagrams for ICs 
throughout the book and typical applica¬ 
tions with circuit diagrams. The writing 
style is friendly and informative. 

The book should prove useful to both 
beginners and professionals, and 
because it is up to date, it covers today’s 
ICs, such as the 74HC40193 and even 
the CMOS 555 timer. 

The review copy came from 
Butterworth Heinemann, PO Box 251, 
Port Melbourne 3207. (P.P.) 

Microwave repair 

TROUBLESHOOTING & REPAIR¬ 
ING MICROWAVE OVENS, by 
Homer L. Davidson. Fourth edition, 
published by Tab Books (McGraw- 
Hill) 1997. Soft covers, 235 x 187mm, 
514 pages. ISBN 0-07-015767-7. RRP 
$49.95. 

This is the fourth edition of Homer 
Davidson’s book on servicing 
microwave ovens, testifying to its popu¬ 
larity. So far it has apparently sold over 
40,000 copies, putting it into the ‘best 
seller’ category among technical books. 

Homer Davidson is of course a prolif¬ 
ic US technical author, with many arti¬ 
cles and books to his name, and this one 
certainly provides a lot of down-to- 
earth practical information on 
microwave oven servicing. It’s quite 
comprehensive, and in this fourth edi¬ 
tion he has both updated and expanded 
a lot of the material. 

Although it’s primarily written for the 
US market, and all of the models dis¬ 
cussed are those sold in that market, I 
believe much of the material presented 
would still be of great value to the read¬ 
er over here. It’s all clearly written, with 
plenty of illustrations, and the tech¬ 
niques presented should in many cases 
be equally applicable to local brands and 
models (some of which will be very sim¬ 
ilar, of course). 

Whether you’re a service tech who 
needs to repair microwaves faster, or an 
amateur who only wants to repair your 
own, it’s likely to be of considerable 
value. Just make sure you read the warn¬ 
ings about safety! 

The review copy came from McGraw- 
Hill Australia, of PO Box 236, Roseville 
2069. (J.R.) ❖ 
























Construction Project: 

AUDIO FREQUENCY SHIFTER 

Hprp’q a new low cost design for a unit which can be of great assistance in controlling acoustic 
feedback (‘howl-round’) in public address and other sound reinforcement systems. It operates by 
SSSJ thiTdio spectrumV 5Hz, and features very low noise and distortion over a full 20Hz to 

20kHz bandwidth. 


by PHIL ALLISON 

Anyone who has ever used or heard a 
PA (public address) system in an audi¬ 
torium will be familiar with the phe¬ 
nomenon of acoustic feedback or ‘howl- 
round’, whenever the gain control is set 
at too high a level. Typically an ear- 
shattering screech comes from the 
speakers until the operator reduces the 
system gain; even then ringing at vari¬ 
ous frequencies can often be heard 
whenever the person addressing the 
gathering speaks into the microphone. 

Acoustic feedback occurs when the 
sound finding its way back to the micro¬ 
phone position from the loudspeakers is 
equal or more in level to that coming from 
the voice of the person at the microphone. 
The ‘system gain’ is then said to exceed 
unity and positive feedback creates full 
power oscillation at a resonant frequency 
of the entire room and PA system. 

A variety of remedies for acoustic 
feedback exist, including the use of 
directional (i.e., cardioid) microphones 
and the careful placement of loudspeak¬ 
ers to minimise the sound level arriving 
back at the microphone. Also a graphic 
equaliser can be placed in the audio 
chain, to smooth out the overall 


response. These methods are effective 
to varying degrees, but much less so in 
rooms with noticeable echoes, where 
reverberation becomes the major cause 
of feedback problems. The non-direc- 
tional nature of reverberation means that 
sound will approach even a cardioid 
microphone on its front axis and largely 
negate any placement scheme. 

Readers should be aware that the vast 
majority of rooms and auditoriums have 
significant amounts of reverberation. 
Only heavily acoustically treated rooms 
like recording studios or open air situa¬ 
tions are reverberation free. 

Why shift frequency? 

Now there is an important but little 
known fact about the acoustics of rooms 
and auditoriums. If a frequency 
response sweep of a room is done 
VERY slowly, it is found to have a fine 
structure of minor resonances, superim¬ 
posed on the usual much broader major 
ones. This fine structure consists of 
sharp peaks and dips about the average 
level, each one separated by only a few 
hertz, right up and down the audio spec¬ 
trum (see Fig.l). 


Specifications 

Frequency shift: 
Frequency range: 

4.8Hz upwards 

Shift on 22Hz to 24kHz within 0.5dB 

Bypass on 22Hz to 100kHz within 0.5dB 

Input impedance: 

10k unbalanced, 

20k balanced 

Output impedance:! 00 ohms, minimum 


load 600 ohms 

Nominal input: 

IV RMS 

(IldB headroom) 

Maximum input: 

3.5V RMS 

Maximum output: 
Noise level: 

3.5V RMS 

Shift on 

-82dB ref IV, 
unweighted 
-106dB ref IV, 
unweighted 

Bypass on 

Total Harmonic Distortion: 

Shift on 

0.07% at 1kHz and 

2.5V (2nd harmonic) 

Bypass on 

0.001% at 1kHz and 2.5V 

10Hz modulation: 

Maximum 2% 

5Hz residual: 

Less than 3mV RMS at 
output 

Mains Supply: 

200 - 250V AC, 5VA 

These narrow 

band resonances are 



caused by standing waves set up 
between the walls and other parallel sur¬ 
faces of a room. They seriously exacer¬ 
bate acoustic feedback problems when a 
PA system is used and can limit the 
available gain before feedback occurs in 
even the best systems by lOdB. 

However, the really interesting fact is 
that the frequency spacing of these reso¬ 
nances is a constant number of hertz, 
characteristic of the room and its rever¬ 
beration time. Generally for most audi¬ 
toriums the spacing of adjacent peaks is 
about 10Hz, or 5Hz between adjacent 
peaks and dips. 

If the whole audio spectrum of the sig¬ 
nal from the microphone could be shifted 
by about 5Hz, then the effect of these 
peaks would be eliminated. A sound 
going around the microphone-speaker- 
room loop is no longer reinforced each 
time at a (minor) resonant frequency, but 
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The author's prototype is housed in a low-profile plastic instrument case, but an alternative would be a metal rack-mount 
box. The switch allows easy audio bypassing if desired. 


actually diminishes instead — with each 
peak being alternately replaced by an 
adjacent dip. This principle is the basis of 
frequency shifting. 

In fact, frequency shifting as a method 
of acoustic feedback reduction is well 
established, having been used since the 
1960s. Typically 6dB more usable gain 
before feedback is obtained in practice, 
as well as a much more stable situation 
with no ringing on speech in near feed¬ 
back conditions. As well, the improve¬ 
ment is independant of varying the 
microphone position and whether a 
room is empty or full of people. 

There is no set-up procedure or skill 
required to use a frequency shifter, and 
the full benefit can be obtained no mat¬ 
ter what other methods of feedback 
reduction are in place. 

Extensive testing has shown that a 
5Hz up-shift is at the threshold of per- 
ceptability on speech, and recorded 
music sounds quite normal when repro¬ 
duced through the prototype. Similar 
units have been successfully used with 
the high powered monitor systems used 
for stage performances of live bands. 

The design presented here produces a 


5Hz shift across the 20Hz to 20kHz 
range and beyond, with very low noise 
levels and THD (total harmonic distor¬ 
tion) below 0.1%. It uses modern, read¬ 
ily available ICs and requires only min¬ 
imal adjustments to be fully aligned and 
ready to use. 

While this Audio Frequency Shifter 
(AFS) is not unique, the designer is 


unaware of any similar unit being com¬ 
mercially available in this country. 
‘Shifters’ are sold in the UK, and also 
the USA and possibly other countries, 
but Australian PA owners have been 
strangely reluctant to try them. Or per¬ 
haps they’ve never heard of them, and 
hence there is no demand and no prod¬ 
ucts on sale! 



ELECTRONICS Australia, August 1997 


93 



































AUDIO FREQUENCY SHIFTER 



+15V (U1.U2) 
+15V (U3-U6) 


-15V (U3-U6) 
-15V (U1.U2) 


The power supply is quite straightforward, as you can see. The rails for ill and 
U2 are decoupled from those for the rest of the circuitry. 


AFS design outline 

In the AFS the input signal is fed into 
two complementary phase-shift net¬ 
works called the ‘outphaser’, whose out¬ 
puts are 90° phase shifted with respect 
to each other over a 20Hz to 20kHz 
range, whilst maintaining a flat ampli¬ 
tude response. Then two analog multi¬ 
plier ICs are used to multiply the two 
audio signals with a fixed 5Hz oscillator 
and a 90°-shifted version of the same 
5Hz signal. The two multiplier IC out¬ 
puts are then summed to produce the 
desired output (see Fig.2). 

For example, when an input signal at 
1000Hz is multiplied by the 5Hz signal 
in U5 the resulting output consists of 
two sidebands, the sum and difference 
signals at 1005Hz and 995Hz. Similarly 
the other multiplier U6 produces the 
same two frequencies; but because the 
two 995Hz signals are 180° out of phase 
and the 1005Hz signals are in phase, the 
former cancel in the summing stage 
leaving only the 1005Hz signal. An 
exactly similar arguement applies for 
any audio frequency fed into the AFS, 
so the nett result is that all audio fre¬ 
quencies emerge shifted 5Hz higher. 

Note that reversing the multiplier 
inputs of either the audio or low fre¬ 
quency signals will produce a 5Hz 


downward shift, as would changing the 
summing stage into a subtracting one. 

Circuit details 

Referring now to the circuit diagram, 
the input buffer (U4b) is a simple differ¬ 
ential stage which can be used for either 
balanced or unbalanced inputs and has a 
gain of 2.2 times. The overall gain is 
later restored to unity in the output stage 
— a noise reduction measure. 

The outphaser employs two TL074 
quad Bi-FET op-amps U1 and U2, with 
all eight op-amp sections connected as 
unity gain all-pass filters in two chains 
of four stages. An all-pass filter rotates 


the phase of an input through 0 to 180° 
over its operating frequency range, 
whilst leaving the amplitude unchanged 
(see notes 1 and 2). 

Each stage in the two chains has been 
carefully chosen with staggered poles or 
frequencies where the phase shift is 
exactly 90°. The total phase shift 
through each chain exceeds 720° at 
supersonic frequencies, however in the 
range from 20Hz to 20kHz the impor¬ 
tant 90° difference is maintained to 
within a 2° error margin. 

Note that for proper operation of this 
circuit it is essential that 1% tolerance 
components are used, including poly- 







































































































There is no crowding inside the pro¬ 
totype case. A rectangle of unetched 
PCB laminate, connected to earth, is 
mounted underneath the main PCB to 
provide a measure of shielding. 

styrene capacitors of 1% tolerance or 
else selected on test from 5% stock. 

The multiplier stage uses two Analog 
Devices AD633 ‘four quadrant' multi¬ 
pliers (‘four quadrant' means it operates 
with both polarities of both inputs). 
These eight-pin DIL ICs (U5, U6) are 
complete circuit blocks in themselves, 
requiring no external components or 
fussy adjustments. They have been laser 
trimmed during manufacture to elimi¬ 
nate offsets and offer low distortion and 
noise levels. The multiplier ‘X' inputs 
are used here for the two audio signals 
from the outphaser, while the ‘Y’ inputs 
receive the two 5Hz oscillator outputs. 

The AD633 operating equation is: 

Vout = (Vx . Vy)/10 

This equation means that the output 
voltage is the product of the instanta¬ 
neous values of the two input voltages, 
having regard for polarity, divided by a 
scale factor of 10. The ICs small signal 
bandwidth is specified as 1MHz, with a 
slew rate of 20V per microsecond, so an 
audio signal presents no problems. 

Having the 1:10 scale factor means 
that to achieve operation with overall 
unity gain, one of the signals must have 
an amplitude of 10 volts. This is the case 
with the 5Hz oscillator, whose output 
level at the multiplier inputs is very 
close to 10V peak. 

The oscillator circuit will be familiar 
to some readers as a revamp of the 
Miniosc design (EA December 1996). 
Operating now from +/-15V supplies 
and using another TL074, the output 
frequency and also level are fixed, the 
latter by using back to back 6.2 volt 
Zener diodes. 

As before, the combining stage U3b 
operates to substantially cancel third 
harmonic distortion caused by the use 
of the zeners. This feeds a low-pass fil¬ 
ter network formed by R51 and C12, to 
further reduce harmonics to about 
0.1%. It then drives U4d, connected as 
single stage all-pass filter, which is 
adjusted to produce exactly 90° phase 
shift at the frequency of the 5Hz oscil¬ 
lator by use of trimpot PI. The input 
and output signals of the all-pass filter 
are used to drive the ‘Y’ inputs of the 
two multiplier ICs. 

The outputs of the multiplier ICs are 
summed by U4c, with trimpot P2 used 
to compensate for any small mismatch 
in levels occurring up to this point, due 
mainly to resistor tolerances. The gain 


here is 0.45, to compensate for the 2.2 
times gain at the input. 

Finally the output buffer U4a is con¬ 
nected in a psuedo-balanced configura¬ 
tion, with ground compensation on R66 
to drive balanced input circuits. Switch 
SI acts to bypass the whole circuit by 
connecting the output buffer directly to 
the input buffer. 


Power supply 

The power supply is straightforward 
using a centre tapped 30V AC, 150mA 
transformer with a bridge rectifier and 
IC regulators to produce +/-15 volts 
supplies for all the ICs. The total circuit 
drain is about 40mA, so TO-92 style 
100mA regulators easily suffice. The 
circuit is largely immune to supply rip- 
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The audio input and output connectors are mounted on the rear panel, along with 
the mains connector. XLR-type audio connectors can be used if you prefer. 


pie, so the regulators are mainly to sta¬ 
bilise the voltages — particularly for the 
5Hz oscillator, which must not clip the 
+/-1IV peak signal at its output. 

A simple plastic instrument case 
houses the prototype, but readers may 
prefer to use a rack-style metal cabinet 
with ‘Cannon’ type connectors, for that 
professional audio look. Or alternatively 
you could install the PCB and trans¬ 
former inside an existing PA amplifier 
case, where there is sufficient room. 

Construction 

The PCB should be carefully checked 
for bridges between tracks and missing 
holes before you begin loading compo¬ 
nents. Holes for PC pins and the two 
trimpots may need to be enlarged, and 
the four mounting holes drilled to size. 

Using the overlay diagram start by 
loading the resistors — after first double 
checking the values with your digital 
multimeter, as 1% four band resistors 
are sometimes ambiguous. 

I recommend the use of IC sockets, 
provided they are the ‘dual wipe’ vari¬ 
ety or else have machined pins. After 
these have been fitted then the capaci¬ 
tors, power supply components, links 
and PC pins may be installed. 

When you have finished, double 
check for correct orientation of the 
diodes, capacitors and IC sockets and 
again check for solder bridges all over 
the board, using your ohm-meter where 
any doubt exists. At this stage I suggest 
you wash the PCB with methylated spir¬ 
its, to remove all solder flux and then 
dry with a hot air gun on low power. 


Cleaning the board like this will help 
reveal any remaining whiskers of solder 
and sub-standard joints. 

Commissioning 

Since the board is self contained, it 
may easily be tested before installing in 
your case. Simply connect the switch S1 
as shown, the transformer and your 
bench audio generator (or Miniosc) and 
a CRO if one is available. Do not install 
the DIL ICs for the moment, but apply 
power and measure the two supply rails; 
verify that they are close to +/-15 volts. 
If all is OK, switch off the power and 
install the ICs. 

After restoring power a signal should 
appear on the CRO screen probably 
with some 10Hz amplitude modulation 


visible. If this is not the case, check the 
+/- 15 volt rails again. If they are OK 
then use an analogue multimeter or 
CRO to check that the 5Hz oscillator is 
working with 8 volts rms on all output 
pins. The other op-amp and multiplier 
IC outputs should be at zero volts DC 
(+/- 20 mV). To stop the 5 Hz oscillator 
simply short together the positive ends 
of the two zener diodes. 

When the unit is operating normally the 
input and output levels are virtually the 
same in either position of switch SI, and 
any slight 10Hz amplitude modulation 
can now be adjusted to minimum by use 
of trimpots 1 and 2. If no CRO is avail¬ 
able, then a moving-coil VU meter or AC 
voltmeter may be used to detect the 
amplitude modulation — provided it has 


PARTS LIST 

Semiconductors 


U1-4 TL074CN quad op-amp 

U5,6 AD633JN four-quadrant multiplier 

Z1,2 6.2V 400mW zener diode 

REG+ 78L15 15V positive regulator 

REG- 79L15 15V negative regulator 

B1 1A bridge rectifier, DIL package 

LED Red or green LED in bezel 

Resistors 

1% metal film, 0.25 watt: 

R100-103 22 ohms 

R63.66 100 ohms 

R35,36,55,56 .470 ohms 

R33 Ik 

R42,51 1.5k 

R25.32 3.3k 

R51 4.7k 

R29 5.6k 

R49 8.2k 

R67 12k 

R17 18k 

R3.4.21.59 22k 

R24 39k 


R28.57.58 47k 

R44,45,52,53 .100k 

R11 120k 

R14 150k 

R54 270k 

R20 330k 

R8 470k 

R7 1M 

(Plus .31 x 10k resistors 1%) 

R104 8.2k . . .5% carbon film 0.5 watt 

Trimpots 

PI 100k horizontal, 10 x 5mm 

P2 5k horizontal, 10 x 5mm 

Capacitors 

Cl,12 IOuF 50V bi-polar electro 

C2,3,6,7 10nF 63V polystyrene 1% 


(Farnell 106-073 or similar) 
C4,5,8,9 InF 63V polystyrene 1% 

(Farnell 106-067 or DSE R-2780) 
Cl0,11 330nF MKT 100V 5% 

Cl3 0.1 uF MKT 100V 5% 

Cl4 4.7uF 50V bi-polar electro 

C20.21 470uF 25V RB electro 

C22.23 O.luF MKT 100V 5% 


C24,25 47uF 35V RB electro 

C26,27 47uF 35V RB electro 

Hardware 

Case Jaycar HB-5982 or as preferred 
PCB 147 x 113mm, code 97afs08 

Shield 150 x 120mm aluminium or 

unetched PCB material 
SI SPDT miniature toggle switch 

T1 30V CT at 150mA; Jaycar MM- 

2007 or similar 

Four 14-pin, two 8-pin IC sockets, ‘dual wipe’; 
IEC panel mount mains plug; two stereo plastic 
6.5mm audio jacks or XLR 3-pin male and 
female connectors; 200mm x 10-way multi¬ 
colour ribbon cable; four 3x20mm bolts, four 
3.5x12mm bolts; eight 3mm nuts, four 3.5mm 
nuts, with star washers for each. 

Note: The AD633JN ICs can be obtained from 
Analog Devices agent Insight Electronics Pty 
Ltd in NSW, for $7.95 each plus tax. 
Unfortunately a $50.00 minimum purchase 
applies to all sales. It is hoped that the major 
component retailers will put some of these com¬ 
ponents into stock. 
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an underdamped needle. Budget priced 
VU’s should be the most suitable. 

To align the AFS use an input fre¬ 
quency of 380Hz and a level of between 
1 - 3V RMS. Adjust PI and then P2 for 
minimum modulation, then repeat the 
above until no further improvement is 
possible; the modulation should now 
have all but disappeared. 

If the input frequency is now swept up 
and down the audio band, there should 
be several areas where the modulation 
reappears and others where it disappears 
again (see note 3). The modulation per¬ 
centage should not exceed 2% any¬ 
where in the audio range, provided that 
sufficiently accurate components have 
been used in the outphaser. This small 
level of amplitude modulation at 10Hz 
has proved to be completely inaudible. 

The Audio Frequency Shifter PCB 
module is now ready to install in your 


DESIGN NOTES 

1. The centre frequency (90 degrees shift) 
of the all-pass filters is given by the follow¬ 
ing formula: 

to = 1/(2.7t.R.C) 

2. The phase shift (m degrees) at any fre¬ 
quency (f) is given by a slightly more com¬ 
plex formula: 

m = 180 - 2.tan 1 (f/fo) 

3. The calculated spot frequencies where 
the outphaser should have an exactly 90- 
degree phase difference are: 

22.7, 49.5, 133, 380, 1053, 3010, 8036 and 
17,615Hz. 

case. If you are using a plastic box then 
cut a piece of light gauge aluminium 
sheet or copper clad FCB material and 
place it under the AFS board with suit¬ 
able spacers, connecting it to signal 
ground. Also connect the transformer’s 


frame to mains ground by linking the 
IEC socket ground pin to the rear 
mounting panel (see photos). 

If you opt for a rack-style case, then I 
recommend earthing the metalwork but 
leaving the PCB ground floating. 
Ceramic capacitors of 1 OnF or larger may 
be connected from input ground to the 
metal panel adjacent to the input connec¬ 
tor, as an anti-RF interference measure. 

Using the AFS 

The AFS is designed to operate at 
standard line level of about IV RMS. 
Connect in the signal chain before the 
main amplifier stage. If a graphic 
equaliser is in use, it may be connected 
either before or after the AFS. 

When everything is set up I suggest 
you adjust the system as usual with the 
AFS in bypass mode. Then switch it 
into circuit and increase the gain setting 
until a slight warbling sound starts. 
Adjust the gain downwards about 2dB 
below this level and leave it. The PA 
system should now be both louder and 
much more stable than before, with no 
ringing and better intelligiblity. 

BEWARE, however: switching the 
unit back to bypass mode now will 
probably result in an immediate loud 
howling from the speakers! 

Possible modifications 

1. If desired the input gain may be altered 
to suit particular applications where the 
signal level may be higher or lower than 
the IV level specified. The ratio R1:R3 
and R2:R4 sets the input gain and 
R57:R59 the output gain. The overload 
margin and noise levels will be affected 
and a suitable ‘trade off should be found. 

2. In the case of very large auditoriums 
the optimum frequency shift is less than 
5Hz. To lower the oscillator frequency, 
increase the values of R44 and R45 by 
the same amount and also increase the 
combination of PI and R54 by that 
same percentage. A frequency shift of 
2Hz will suit even the largest venues. 

3. A multi-channel unit may be con¬ 
structed by installing the required num¬ 
ber of PCBs and mains transformer with 
a higher rating. Allow 150mA AC of 
secondary rating for each channel. 

References 
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Wideband Two-Phase Networks’, in 
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1950). 

2. Schroeder, M.R., ‘Improvement of 
Acoustic-Feedback Stability by 
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Here's the etching pattern for the shifter PCB, as usual reproduced actual size 
for those who etch their own. 
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Mini construction project: 

THE MINISTROBE: 

USING THE NEW WHITE LED 

Late last year Nichia Chemical Industries Ltd announced the release of a new semiconductor 
device, the white LED. Dick Smith Electronics has recently started to stock white LEDs, and so 
we thought we’d base this project around one of these interesting devices. 


by GRAHAM CATTLEY 

Not that long ago, LEDs came in four 
standard colours: red, green, yellow and 
orange. Blue LEDs have recently 
appeared on the scene, and these have 
raised a lot of interest in people wanting 
to make white LEDs. 

By combining red, green and blue 
LED chips inside the one package, a 
‘white’ LED could be created. You can 


find these LEDs around, but they do 
tend to draw more current, and require a 
careful balance in the current to each of 
the LED chips to produce a white light. 

New developments in blue LED 
design have resulted in a new super- 
bright blue LED, by using a gallium- 
nitride semiconductor crystal instead of 
the usual crystal used in blue LEDs, sil¬ 


icon-carbide. This bright blue LED has 
opened up a new way to produce white 
light from a LED, by covering the 
LED’s emissive surface with an yttri¬ 
um-aluminium-garnet phosphor layer. 
The phosphor layer absorbs most of the 
blue light, and re-emits it as yellow 
light. This light mixes with the blue 
light that passes through the layer to 
produce a bright white light. 

A white LED 

So what are these new white LEDs 
like? Well, Dick Smith Electronics 
kindly sent us a sample LED to try out. 
DSE is currently selling the 5mm white 
LED as catalog number Z-4002 for 
$7.95 each. 

From the outside, the LED looks just 
like any other LED, with a 5mm diame¬ 
ter water-clear body and 20mm leads. 
On closer inspection, however, there are 
some subtle differences in construction 
between this and a normal LED. Firstly, 
if you look down the body of the LED, 
you can see the yellowish phosphor 
coating covering the blue LED crystal. 
This coating appears a dull yellow in 
low levels of normal light, and when it 
is bombarded with the blue light from 
the crystal it will fluoresce and give of a 
bright yellow light. 

The second difference is that there are 
two connections made to the crystal’s 
surface — one for the anode, and one 
for the cathode. These are made with 
thin gold wire, and join the crystal’s sur¬ 
face to each of the leads. 

This is different from normal LED 
construction where only the anode is 
connected in this way, with the cathode 
connection made directly through the 
bond of the crystal to the ‘cup’ formed 
at the top of the cathode lead. 

All of the white LED’s electrical char¬ 
acteristics are printed in an eight-page 
data sheet supplied by DSE with the 
LED, but some of the more important 
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specs are listed in Table 1. 

Needles to say, as soon as we received 
the LED from Dick Smith, we connect¬ 
ed it up to a power supply via a suitable 
dropper resistor, and turned it on. Sure 
enough, the LED emitted a bright white 
light with perhaps a slight bluish tinge. 

Running at 20mA, the LED produces 
600mCd (quite bright) and a forward 
voltage drop of 3.2 - 4V. Table 2 
shows the appropriate value dropper 
resistor to use for a number of different 
supply voltages. 

The MiniStrobe 

Well, a white LED is all very well, but 
what use can it be put to? After a bit of 
thought, we came up with the 
MiniStrobe. It takes advantage of the 
LED’s bright white light, its high effi¬ 
ciency and fast response time. 

As described, the MiniStrobe can 
effectively ‘stop the motion’ of almost 
anything running from 400 to 4000rpm. 
Electric motors, car engines, electric 
mixers, almost anything that moves or 
rotates at these sorts of speeds (or mul¬ 
tiples thereof) can be seen as though 
they are stock still, by simply adjusting 
the knob on the front panel. 

A Wide/Narrow switch lets you alter 
the width of the output pulse to prevent 
blurring at higher speeds. 

The circuit 

The purpose of this circuit (Fig.l) is 
simple: flash a LED at a variable rate, 
set by the speed control on the front 
panel. Essentially it’s fairly straightfor¬ 
ward, but by looking through the specs a 
way of achieving a higher output light 


level can be found. 

Although the LED is rated at a maxi¬ 
mum forward current of 30mA, it can be 
run at up to 100mA (and give corre¬ 
spondingly higher light output) if we 
follow a few simple rules: the LED must 
not run at this current for more than 
10ms, and it must be left off for at least 
90ms afterwards to cool down. 

As you can see, this gives a 1:10 mark 
space ratio, with an upper pulse fre¬ 
quency of 100Hz. Now this doesn’t 
sound much when compared with 
4000rpm, but if you think about it 
4000rpm translates to 66.66Hz — so our 
100Hz maximum will let us view 
machinery running at a theoretical max¬ 
imum of 6000rpm, more that enough to 
use on most domestic equipment. 

The circuit is based around two 555 
timer ICs, one set to provide a fixed 
length pulse to the LED when triggered, 
and the other to trigger it at a variable 
rate set by the user. U1 performs this 
second function, as it is set up in astable 
mode and delivers a needle-thin (30us) 
pulse on its output pin 3 at anything 
from 6.66Hz to 66.66Hz, depending on 
the setting of VR1. 

R1 is a stopper resistor that limits the 
top speed of the astable so that we don’t 
exceed our 1:10 mark/space ratio. These 
output pulses trigger U2, a monostable 
that is configured to produce one of two 
different pulse widths. With SW2 open, 
C3 charges through a total of 110k, giv¬ 
ing an output pulse width of 1.8ms. If 
SW2 is closed, C3 charges through only 
10k, and a much shorter 156us pulse is 
produced. 

The pulse output from U2 switches on 


Table 1: 

White LED Specs 

Forward voltage: 

3.6 - 4.0V 

Max forward current: 

30mA 

Peak forward current: 

100mA (1:10 
mark/space) 

Max reverse voltage: 

5V 

Max reverse current: 

50uA 

Max power dissipation: 

120mW 

Luminous intensity: 

600mCd 

Colour temperature: 

8000K 

Viewing angle: 

+/- 30° 

Table 2: 


Dropping Resistor Values 

5V 

680 

6V 

120 O 

9V 

2700 

12V 

4300 

15V 

5700 

18V 

7200 

24V 

Ik (1 watt) 

Ql, which in turn drives the LED via R5 a 
56-ohm dropper resistor. This limits the 


current through the LED to around 
100mA and provides a nice bright display. 

Construction 

The MiniStrobe is built on a 26 x 
60mm PC board, and is designed to fit 
inside the smallest of jiffy boxes along 
with a 9V battery. 

Start construction by mounting the 
eight PC pins around the edge of the 
board. The four resistors and three 


Fig.l: ill runs in 
astable mode, gener¬ 
ating narrow pulses 
at a rate determinat¬ 
ed by VR1. U2 is a 
monostable that pro¬ 
duces a 1.8ms or 
156 us pulse 

(depending on the 
position of SW2), 
every time it is trig¬ 
gered by U1. The out¬ 
put is buffered by Q1 
which can handle 
loads up to 800mA. 
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THE MINISTROBE USING THE NEW WHITE LED 



As you can see, there are a lot of 
unused holes in the basic circuit; these 
are used if you want to add some of the 
modifications shown below. 

capacitors are next, followed by Q1 and 
the two ICs. Use the overlay diagram as 
a guide when installing these compo¬ 
nents, as you’ll notice that a lot of holes 
are unused (for now) and it is easy to put 
a component in the wrong place. 

Connect VR1 and SW2 to their 
respective PC pins using short lengths 
of hook-up wire, and then solder in a 9V 
battery clip with SW1 connected in 
series with the positive lead. LED1 
should be connected to a pair of 50mm 
leads, keeping the actual LED leads 
long (around 10mm) and fitting a couple 
of pieces of heat shrink over the joints to 
prevent them from shorting together. (A 
handy rule of thumb when installing 
LEDs is to remember that when looking 
into the LED, the cathode leg is larger 
than the anode.) 

Drill a 5mm hole in one end of the jiffy 
box to accommodate the LED, and three 
holes in the lid for the pot and two switch- 




U1 


Ik 


U2 


Output (An 
to counter Sr 


(c) 


Fig.2: (a) shows how extra 
LEDs can be added, each 
with their own dropper 
resistor, (b) shows how to 
remove R2, and add a vari¬ 
able pulse width control, 
while (c) lets you measure 
the pulse frequency with a 
frequency counter, (d) 
allows you to calibrate the 
Ministrobe, by replacing R1 
with a 50k trimpot. 
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es. Trim the pot shaft to 10mm or so and 
then you can put the whole thing togeth¬ 
er. The battery sits on edge on the right- 
hand side of the box, while the PC board 
can be held in place on the left with a 
small piece of foam packing material. 

Optional mods 

As mentioned earlier, there are some 
unused holes on the PC board, and 
these allow you to expand the 
MiniStrobe (MaxiStrobe?) in a number 
of different ways. The first (and most 
dramatic) modification is to add extra 
LEDs to provide more light output 
from the strobe. 

There is provision on the board for an 
extra seven LEDs (and associated drop¬ 
per resistors). These can, of course be 
more white LEDs if you wish, but you 
could also take the less expensive 
approach and install some of the cheap¬ 
er high intensity red LEDs. These LEDs 
can produce up to 3000mCd, and can 
create quite an impact, particularly in a 
darkened room. 

If you decide to add some extra 
LEDs, the MiniStrobe will probably 
have to be run off a 9 - 12V power sup¬ 
ply, as the poor old 9 volt battery prob¬ 
ably won’t be able to keep up with the 
extra load. Fig.2a shows how the extra 
LEDs are wired in. 

The second optional modification is 
to replace SW2 with a 100k poten¬ 
tiometer, to give a variable pulse 
width. In the original configuration of 
Fig. 1, R2 is switched in and out of the 
circuit to give two different pulse 
widths. By removing R2 and replacing 
SW2 with a 100k pot (as shown in 
Fig.2b), a variable width pulse (at the 
same frequency) can be achieved. 

Fig.2c shows how to add a BNC out¬ 
put to the MiniStrobe to enable you to 
accurately determine the rotational 
speed of an object, by letting you 
adjust the MiniStrobe to give you a 
stable view, and then connect it to a 
frequency counter to get an accurate 
reading. To convert the counter’s out¬ 
put (in hertz) to rpm, simply multiply 
the reading by 60. 



Above is the full sized PCB artwork, 
and at right in the front panel, again 
shown actual size. 



At left is the com¬ 
ponent overlay 
for the basic 
Ministrobe, while 
on the right is the 
expanded ver¬ 
sion incorporat¬ 
ing all the modifi¬ 
cations shown 
on the previous 
page. 
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LED8 

LED7 

LED6 

LED5 

LED4 

LED3 

LED2 

LED1 

^ To SKI 


To VR3 




PARTS LIST 

Resistors 

(All 1/4W, 5% unless specified) 

R1 47k 

R2 100k 

R3 10k 

R4 Ik 

R5 56 ohms 

VR1 500k linear potentiometer 

Capacitors 

Cl 22uF electrolytic 16VW 

C2 luF tantalum 16VW 

C3 22nF MKT or polyester 

Semiconductors 

U1,2 555 timer 1C 

Q1 BC338 NPN transistor 

LED1 5mm white LED (See text) 

Miscellaneous 

PCB 60 x 25mm coded 97ms08; small Zippy 
box 55 x 85 x 27mm; 2 x SPDT mini toggle 
switches; 8 x PCB pins; 9V battery snap, 
13mm knob; hook-up wire, solder, etc. 



If you want to calibrate the 
MiniStrobe, Fig.2d shows how a 50k 
mini trim pot can be installed instead of 
R1 to allow you to set the top end of the 
range. If you install the project in a big¬ 
ger box, you can then use a larger knob 
on VR1 and mark off a new scale to 
match. The strobe’s frequency drifts 
slightly with supply voltage, so in this 
case you would be best off running the 
unit off a regulated power supply. 

Safety warning 

One final note: The human mind tends 
to base its perception of the outside 
world on what it sees, rather that what it 
knows or hears. As a result, it is very 
easy to forget that a piece of high speed 
machinery is running when you are 
looking at it under a strobe — after all, 
it looks still... 

DON’T be tempted to reach out and 
touch any part of a moving object 
viewed under these conditions, as you 
can cause serious injury to yourself 
and others. When testing this project 
with a 24V electric motor running at 
5000rpm I still reached over to touch 
the small paper flag that I’d attached to 
the motor’s shaft, to be met with an 
embarrassingly loud (and painful) 
buzz. So be warned! ❖ 


New blue LED 


As well as the new white LED, Dick Smith 
Electronics are now supplying a new high- 
intensity blue LED that uses the new galli¬ 
um-nitride (GaN) semiconductor crystal 
which produces a very bright blue light out¬ 
put when energised. The LED is encased 
in a water-clear resin, and has a viewing 
angle of +/-30 . The LED has a luminous 
intensity of 500mCd when running at 3.6V 
at 30mA. Dick Smith stores and dealers 
are stocking the blue LED as catalog num¬ 
ber Z-4007, for $6.95. 
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IAYPAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
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•aypAr FI FOTRoS H ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 



AYC [ 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
AYl 
AY 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
AYC 
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AYC 
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MINI CAMERA 

This mini camera comes in a black 
metal case that measures only 
35(W) x 35(H) x 15(D)mm!! 

Unbelievably small. Supplied / 

with mounting bracket and lead 
with DC socket and BNC socket. 

Requires 12VDC, and connects to any standard video input 
- like your VCR, or via an RF modulator to a TV aerial. 

Cat. QC-3470 Only $159.50 


CCD BOARD CAMERA 

*Cat. QC-3460 $139.50 



LOOKS LIKE A PIR 

Includes infra 

red LEDs for night illumination. 

Cat. QC-3450 $169.50 


* 


These magnets are so 
powerful, they are 
scary! We purchased a 
moderate quantity of 
25mm dia. x 12mZm 
high NEODYMIUM- 
IRON-BORON “ferrite” 
magnets. Little did we know just how 
'unbelievably powerful they are! You simply . 
canno t pull these apart, no matter how strong 
you are! Indeed, they come together so 
violently that your fingers would be injured if 
they got between them! They are so po werful 
we supply the set (of 2) separated by - would 
you believe - a massive 25mm inert spacer, 
and they still are strongly attracted to each 
other!! The power will simply blow you away 
and challenge your thinking about magnets. 

cat. th -1 875 we make no excuse for the price! 


SAVE BIG BUCKS ON 


312 POLYCOME 

Size Power Cat Pg Model 

6” 80WRMS 34 CW-2135 

8” 1 20WRMS 35 CW-2136 

10” 160WRMS 37 CW-2137 

1 2” 200WRMS 38 CW-2138 


Was S 

55.00 

69.50 

109.50 


45.00 

79.50 



2 -$25 P| 


MOTOROLA 
MICROTAC 
LI-ION BATTERY G3[l\57 

Lithium Ion batteries give you much better talk 
time and are environmentally friendly. This 
battery has a current capacity of 1.35 amp. When 
used with a 8400/8700 Motorola you get 120 
hours standby & 540 mins talktime, and with a 
Microtac you get 40 hour standby and 180 mins 
talktime - and no memory effect. And at Jaycar 
pay no more. These sell for between $189 & 

$250 at our opposition. 

Cat. SB-2572 $ 9 39-5 O 



149.50 1 09.50 


812 CARBON FIBRE 

Size Power Cat Pg Model Was $ 

6” 80WRMS 34 
8” 120WRMS36 
10” 160WRMS37 
12” 200WRMS39 


Now $ 

cw-2140 79.50 49.50 
CW-2142 115.00 75.00 
CW-2143 169.50 1 09.50 
cw-2145 209.00 149.00 


Save S 

20.00 

24.50 

30.00 

40.00 


Save S 

30.00 

40.00 

60.00 

60.00 



4-12 

Size Power Cat Pg Model 

6" 80WRMS 58 CS-2232 

8” 1 20WRMS 58 CS-2234 

10” 160WRMS 58 CS-2236 

1 2” 200WRMS 59 CS-2238 


WasS 

49.50 
65.00 

99.50 
135.00 


Now $ 

34.50 
45.00 

74.50 
95.00 


Save 5 

15.00 
20.00 
25.00 l£ 
40.00 131 


4£2 

Size Power Cat Pg Model 

6” 80WRMS 58 CS-2240 

1 O” 1 60WRMS 59 CS-2244 

1 2” 200WRMS 59 CS-2246 


CANCER PROM MOBILE PHONES • WHY TAKE THE 

There has been much talk lately about the Electromagnetic radiation effects of mobile phones 
on your head. It seems that some university tests have established a link between 800MHz 
(mobile phone frequency) radiation and cancer in laboratory rats. Whether this alleged link 
is applicable to humans is yet to be established. Anecdotal evidence, 

HG9 however, seems to indicate that frequently used mobile phones give many 
people up to severe headaches, disorientation etc. Jaycar has been 
searching the world for over 6 months now to find a suitable RF (Faraday) 
shield to protect the head from radiation yet not compromise the 
performance of the phone itself. 

At last we have come up with a product that does this. The area of greatest 
I radiation concern is around the base of the antenna and around the 
earpiece ie. where your ear actually presses against the phone. Our product 
consists of a quality leather case custom made for most popular phones with 
a LEAD SHIELD sewn into the antenna base/loading coil area and right 
across the earpiece area . When you put the case over your phone you 
fashion the cloth protected extremely malleable lead shield around the 
antenna base. You can test the effectiveness with a meter type microwave 
I oven leakage detector. The difference from unprotected to protected is 
amazing, yet the signal strength meter on your phone display will show the same levels of 
signal as an unprotected phone. 

a The Jaycar PHONE GUARD protector costs no more than a 

standard replacement leather case and gives you the comfort of 
reducing the direct radiation into your head which could be 
I extremely harmful! 

[This superbly designed case also includes a ROTATABLE BELT 
CLIP, which easily allows you to turn your phone to the horizontal 
position, allowing you to sit down comfortably. 



m 

ml 

I 

30.00 £ 
40.00 2 

NEW POWER SUPPLIES 

Save $20 on each model. 

I2VDC 2AMP 
REGULATED 

cat. mp-3oi 7 jjj y_y 

Was $69.95 NOW $7 
I3.8VDC 2AMP 
UNREGULATED cat. mp-3ois| 

Was $59.95 Now $39.95 

UHRVHF FRINGE BARGAIN ANTENNA 1 


Was 5 

69.50 


COME 

Now $ Save S 

49.50 20.00 


149.50 11 9.50 
185.00 1 45.00 




Lead 
shield 
shown 
opened. 
Shield is 
simply wrapped around 
the antenna base. 



Cat. HC-6920 

Motorola 8200,8400 Cat. HC-6922 
Motorola Flare cat. hc-6924 
Motorola 8500,8700 Cat. HC-6926 

Cat. HC-6930 


Cat. HC-6932 
Cat. HC-6934 
Cat. HC-6938 
Cat. HC-6940 

Only $39.95 each 


N E W QLD ST ORE AS PLEY 1322GyTnpie Rd, Cnr~AjbonyCfeefRd. O REM l~NG MID AUGUST 


The big brother to our best selling antenna. Its 
bigger and is ideal for using in fringe area 
locations. Receives UHF channels 28 to 36 
(band 4) and VHF channels 0-11. This antenna 
is $50 less than the brand name equivalent. 

Boom length 2mts., 7 x VHF elements, 12 UHF 
elements and includes 75 LI balun to run coax. 

Please note that the big VHF elements are 
1.3mts. long, so if you live in an area that very 
large birds frequent, beware! Cat. LT-3142 

AMAZING PRICE! Only $79.95 1 

pkj r kj ri" aaa ■"i rcT^lJr 













































































MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 



EXTREMELY LARGE 
LCD DIGITAL CLOCK 
WITH CALENDAR AND 
TEMPERATURE 

This must be the largest LCD clock we have 
ever seen! Ideal for warehouses, factories, 
offices and home etc. Includes: -temperature 
readout in C or F -calendar with day, date 
and month display -12 or 24 hour time -huge 

152 x 94 LCD display with actual time digits 55mm high pnraVTn 
•total size 210(w) x 230(h) x 25(d)mm. Charcoal in colour. LkJIJUI J 

Operates from 2 x AA batteries. Cat. XC-0230 Only $79.95 



AYCAR E 
AYCAR E 
AYCAR E 


PANASONIC 1.9AH 12V 
SEALED LEAD ACID BATTERY 



Panasonic 

LC-TA121WPU hwum 


I 


PANASONIC No. LC-TA121R9PU. Another 
surplus stock purchase. These are used in 
certain phones, or can be used as a standard 
SLA battery for burglar alarms, lights etc. Its very easy 
to solder leads to the battery terminals. Size 181 (L) x 
23(W) x 60(H)mm. To buy one of these as a replacement, it 
would cost arround $100. Cat. SB-2482 





■■BBSS? 


nr n iim halogen light sets |$ 

nCU nU I 20 WATT LARGE SIZE 


•ININC 



JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAY 


Now is your 
chance to make 
the ultimate phono 
turntable. Yet 
another scoop 
purchase. Yes 
Jaycar has done it 
again with a distress-stock purchase of a 
German PAPST toroidal brushless electronic j J_=j jU 
turntable motor. This motor could be the basis 
for the ultimate home built belt-drive turntable! It can be 
driven by either AC or DC (16-32V) and is switchable 331/3 
or 45RPM. Once speed is adjusted with 2 xlOk 
potentiometers (not supplied) the power source can change 
by +/-30 odd percent with an almost unmeasureable change 
in motor speed! The secret is the built-in electronic control 
circuitry!! These motors were used by a couple of local 
turntable manufacturers who were into really up market 
products! Unfortunately they didn’t survive the CD 
onslaught. Their loss vour gain! Now that vinyl is back in 
vogue the price of high quality turntables etc. has 
skyrocketed! This motor was imported from Germany when 
the Aussie dollar was strong. They still cost over $A150 
each in 200+ quantities! They sold here to OEMs for 
between $200 $ $300. You will not pay anything like this 
price however!! We only have a limited quantity of these and 
we are making them available to you at the incredible price 
of $49.95 each! Full technical specifications with each unit. 
Please note: In order to build your phono player you will 
need other items such as: drive belt, small pulley, turntable 
cabinet etc. None of these are available from us. We can 
only supply the most difficult compone nt in the equation!! 

Cat. YM-2700 



POWER SUPPLY 
DEAL 

AMAZINGi 
SURPLUS 
STOCK 
PURCHASE 

, 0 '*"* 


GME Electrophone 240V input 12VDC 
output at a huge 2.2 Amps. Unit is a 
desk top type, with 240V power lead 
(length 1.8mt.) and 12V lead (length 
1.8mt.) terminated to a 2.5mm DC plug 
centre positive. Size 130(L) x 90(W) x 
65(H)mm. Cat. MP-3040 

These normally sell 
for $69.95 

Only $35 ea 


BUY 10 LESS 10% 



Includes *20W lamp - 
51mm dia. -Downlight 
holder (white) -Mains 
t’former, power lead 

Cat. sl-2750 Save $6.90 

Normally $34.85 Kit Only $27.95 

50 WATT LARGE SIZE KIT 

Includes -50W lamp - 51 mm dia. •Downlight holder 
(white) -Mains transformer, power lead Cat. SL-2752 

Save $6.90 Normally $34.85 
Kit Only *27.95 

20 WATT SMALL SIZE KIT 
Includes «20W lamp - 
35mm dia *Downlight 
holder (white) -Mains 
transformer, power 
lead Cat. SL-2755 

Save S6.90 Normally $ 34.85 
Kit Only S27.9S 
CABLE TIE SPEC I A L 

We’ve made a surplus 
stock deal of some 



JAYoi PAPST = GERMAN QUALITY 

JAYC 
JAYC 
JAYC 
JAYC 


$49.95 each (LIMIT 2 PER CUSTOMER) 
Be early ■ quantities strictly limited. 





JAYC 

JAYC 



SCOOP PURCHASE - 2 LINE 
M 16 CHARACTER LCD DISPLAY 

Not new - removed from poker 
£ machines to make way for more 
advanced technology. 

Guaranteed to work as a display 
but backlight will probably not 
work. If you want a backlit panel do 

not buy this unit. All decoder & drivers are on board. You can 
generate a full upper & lower case alphanumeric display as 
well as Japanese characters and symbols such as pi, sigma, 
omega etc. Note, we emphasize that the units are second 
hand & have been soldered to. They have been removed by 
professional technicians. 6 x 3mm (approx) character height. 
Overall display 28W x 72L x 4Hmm. Cat. ZD-1890 

A Bargain At $9.95 

12 VOLT 5MM HIGH 
BRIGHTNESS G3S\£7 
FLASHING LED 

Ultrabright 300 mcd 5mm red LED, which is 
ideal for car alarm deterrent light. No dropping 
resistor needed. Specifications: *IV (mcd) at 9V 
- 300mcd -Power dissipation - 200mW -DC 
forward current - 38-56mA -Reverse voltage t 


C&KSLIDERSWITCI 

SPDT PC mount. C & K 
1101. Size 12(L) x 6(W)mm. i 
Cat. SS-0815 

1-9 Only 75c 
10 plus 60c ea 

1 2VDO 
NICAD/NI-MH 
CHARGER 


CHG3C 

JH 

-i-l 


Dennison brand 125mm 

J Jii j*J ^ ca b* e ties * The ^ 


- 


hold a maximum bundle 
diameter of 32mm. Save heaps over normal prices! 

Pkt. of 100 x 100mm sell for $4.95 Cat. HP-1207 [ 

125mm Pkt. 100 Only S2.95 l| 

i 


SPLIT CAR 



They just keep on winning! In a 
recent test in Hot 4’s, our 4” speakers beat Clarion, JBL, Sanyo, 
Pheonix Gold, Coustic and Kenwood. Quote from Hot 4"s “We 
honestly did’nt think you could get a pair of speakers this good 
for under $100 pair, and we recon they could 
probably take on speakers triple the price’’ 

All include adjustable angle tweeters. 


II 


Plugs into your cigarette 
lighter. Charges 1-4pcs. 
AAA, AA, C, Dandlpc. 9V. 
See 97 Cat. page 77 for full 
details. 

Cat. MB-3507 

Only $29.95 


Cat. CS-2280 
Cat. CS-2282 
Cat. CS-2284 
Cat. CS-2288 


6x9” Cat. CS-2290 

m 


$49.50ea 

$59.50ea 

$59.50ea 

$69.50ea 

$79.50ea 



Cat. ZD-1785 


Wsea. 


INDUCTANCE DMM 


Includes: -Capacitance 
•Temperature -Transistor test 
•Continuity buzzer -Diode test 
•Holster -Carry bag. 

See 97 Cat. page 
21 for full details. 

Cat. QM-1480 
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JAYCf Be quick. Many items are in limited quantities, and won't last. Not all items available from Pealers|NIC 


DUAL SPEAKERS 
ATTENUATOR l 
WITH LEDS.2 


JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

AYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 

JAYC 


24 VOLT TO 3, 4.5, 

6, 7.5, 9 AMD 12V 
1.2 AMP REGULATED 

Cat. MP-3056 Was $19.95 

12V CLIP WORKING LIGHT 

See 97 Cat. 
page 174. 

Cat. ST-3015 

Was $7.95 


I WORLD CLOCK 
, i CALENDAR 

Time and date for 24 cities, 
plus alarm. See 97 Cat. 
page 172. Cat. QM-7280 

Was $19.95 


CASSETTE HEAD CLEANER 

Supplied as a pair (2). 

Cat. AR-1460 

Was 2 for $1 


. 


ETCH YOUR 
CAR WINDOWS 
THEFT DETERRENT 

See 97 Cat. P75. Cat. LA-5120 

Was $29.95 


CB MICROPHOft 

Includes 4 
pin plug. 

Cat. 

AM-4060 

Was $14.95 1 

m 


FLOPPY IDC 
UNIVERSAL CABLE 

See 97 Cat. page 162. 
Cat. PL-0760 

Was $14.95 


I TV ANTENNA 


DATABANK 
^CALCULATOR 
[WATCH 

... mum 

Was 
$19.95 


| Cat. AC-1685 

/as $14.95 


MINI WIRING BOX 

\ 25 D male to female 
Cat. PA-0885 

Was $14.95 


CARAVAN ANTENNA 


EXTRA ETCH CREAM cat la -5125 
Was $9.95 

ULTRA QUALITY 
STEREO EARPHONES 

See 97 Cat. page 52. 

Cat. AA-2030 

Was $22.95 
STORAGE BOX 

18 compartments. Size 
205(L)x107(W)x30(H)mm 
Cat. HB-6325 

Was $3.95 

EfflBls 

LOW COST T" 

VERNIER 
CALIPERS 

See 97 Cat. page 106, 

Cat. TD-2080 

Was $4.95 


Very limited quantities. 

Some are store display 
units. TRIBRAND - UHF, 

VHF, FM. Cat. LT-3145 

Was $119 

BULL BAR ANTENNA DMM RUBBER HOLSTERS 

See 97 Cat. page 23 for sizes. 

SUIT LARGE DMM Cat. QM-1510 
SUIT MEDIUM DMM Cat. QM-1515 

Were $9.95 ea 




MOUNT 

Cat. DC-3080 

\Was 
$9.95 


<7 



NOVIK 

SQUARE 

CONE 

TWEETER 


NOVIK 

PIEZO 

TWEETER 



STEEL BULLIT 
MERCURY 
SWITCH 

See 97 Cat. P7' 

Cat. SM-1041 

Was $2.95 


See 97 Cat. page 31. 
Cat. CT-2002 

Was $7.95 


Front panel size 
135(W) x 65(H)mm. 
No crossover 
needed Cat. CT-1915 

Was $8.95 


/ m 




BOOKS 

Was 


1/2 BRICE 

Cat No Description 

BM-2146 Novel Netware 
BM-2470 300 Circuits 
BM-2471 301 Circuits 

BM-2472 302 Circuits 
BM-2489 Linear IC’s + Applications 
BM-2490 Satellite Cable TV 
BB-7015 50 LED Circuit Book 
BB-7017 Build Short Wave Receiver 
BB-7018 Intro Amateur Radio 
BB-7037 Light In Electronics 
BB-7048 Projects For Radio Amateurs 
BB-7049 45 Terminal Block Projects 
BB-7408 Intro to Supercalc 5 
BB-7409 Intro to AMI-PRO 3 
BB-7411 Lotus 123 Release 3.4 

CABLE CLIPS All in pkts 25 See catalogue page 122. 

1 size 3x5mm 5x8mm 6x10mm 5-7mm 7-10mm 

, I CAT HP-0680 HP-0682 HP-0684 HP-0692 HP-0694 

I 'WAS $ 1.95 $2.75 $2.95 $2.75 $2.95 

1 NOW 



JAYCAR GAS; 

Cat. NA-1020 

Was $5.95 


T’REX WIRE 
STRIPPERS 

Cat. TH-1824 

Was $14.95 


TAMPERPROOF T0RX 
KEY SET 

See 97 Cat. PI 01 
Cat. TD-2054 

Was $14.95 


LASER SAFETY LIGHT 

See Cat. PI 74, 

Cat. ST-3041 

Was 
$9.95 


UHF, VHF, adjustable vertical / 
horizontal polarization. Very 
limited quantities. Some are 
store displays. Cat. LT-3176 

Was $77.95 ! 

MM 

— 0FC PRO LEADS 

jA 2 RCA to 2 RCA. See^ 

, Cat. PI 38 for 

_ details. 


1.5 Metre 

Cat. WA-1070 

Was $11.95 




5 Metre 

i Cat. WA-1076 

Was $19.95 

I 



MACHINED 
AIRCRAFT 
GRADE 4xD 
ALUMINIUM 



4 PAIR (8 WIRE) TELEPHONE CABLE 

See 97 Cat. PI 42. Cat. WB-1625 g 
Sorry no 100m half price. 

Normally $ 1.30/m 


SCRAPERS 


4 BLADE Cat. TD-2118 

Was $4.95 


5 BLADE Cat. TD-2116 

Was $16.95 


SUPER FLAT SPEAKER 
CABLE 

See Cat. PI 40. 

Cat. WB-1738 
Sorry no 100m half price. 

Normally $4.95/m 

4 WAY D25 SERIAL DATA 

SWITCH See PI 60. Cat. XC-5071 

Was $34*95 


See 97 Cat. PI 75. 
Cat. ST-3060 

Was $39.95 

II rrrr V (. f. 1 


DRILL BITS 


0.8mm Bit Cat. TD-2408 
1.0mm Bit Cat. TD-2410 

Were $1.75ea 


m 
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ALPS SLIDER POT 
WITH LED 
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c 


I 




JAYC 

JAYC 


ITED QTY 

We’ve made a scoop 
purchase of a limited quantity of high 
quality ALPS brand 5K linear slider pots 
with an AMBER LED mounted in the 
slider. Travel is 60mm, and total width of 
pot is 9mm. These are ideal for graphic 
equalisers, and they “look a million 
dollars”. Two types are available: 

WITH CENTRE CLICK Cat. RP-3915 
WITHOUT CENTRE CLICK Cat. RP-3916 

Only $3.95 each 

KNOB TO SUIT Cat HK-7722 

50c ea/10+ 30c ea 

PILOTS TOOL CA! 

Styled on the case 
that pilots and 
aeroplane crews 
use, has slide out 
tool retainers. See 97 
Cat. P95 for details. 

Cat. HB-6372 

Was $89.95 

/Voiv 



DPDT HEAVY DUTY SWITCH 

We normally sell a 10A switch 
for $5.25. These arrived, with 
only a 6A rating. Ideal for most 
applications. Save heaps! 

Cat. ST-0578 [7]3vV7 

Only S2.9Sea 
2 WAY MONITOR SPEAKERS 

Ideal rear Dolby speakers. 

5.5” woofer and 1 ” dome 
tweeter. See August 1996 
advert for full details. 

Limited quantity available. 

Not available at dealers. 

Cat. CS-2430 

Retail Price $299 PrWas $169 Pr 

Sellout Price $99 Pair 



8 CHANNEL STEREO MIXER KIT 

See 1997 Cat. page 7 for details^ 

PCB, COMPONENTS. 

POWER SUPPLY 

Cat. KC-5214 $399 

FRONT PANEL 

Cat. KC-5215 $99 

SLOPING CHASSIS 

'at. KC-5216 SI 39 

TOTAL 



$613 

CAR COMPUTER PROTECTOI 

Helps protect your cars electronics 
from voltage surges when jump 
starting. See 1997 Cat. page 60. 

Cat. AA-3098 

Was $17.95 Save $5 

/Vow $T2.95 


save 

$114 

AUGUST PAV 
ONLY $499 




$ave $30 



BACKUP BATTERYSIREN LOW COST EXTENSION SPEAKERS 

4” speakers, handle 5 watts. 

Cat. AS-3150 

Was $6.95 Pi 
Save $2.00 

Mow Only $4 

Ilf JAYCAR KIT! 

10 FREQUENCY VERSATILE 
FTER KIT FOR LOW VOLT AC 

A. SYSTEMS ADAPTOR Kl 


For car alarms. Sound output 
120dB. Current draw 300mA. 
Includes rechargeable batteries.| 

Cat. LA-8910 Was S59.95 

August S39.9 
Save 520 

AURA. 




S JAYC 
S JAYC 
S JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
S JAYC 
S JAYC 
' JAYC 



AURA. | 

it THE DECADE ACTOR. 

Plug it into computer games, stereos etc, then put the 
back pack on and feel all the low frequency sounds, 
--g See previous ads for full details, cat.xc-iooo 

%200! WAS $249 

NOW ONLY 




REAR 

SURROUND 
SPEAK 


lOKE ALAR 

mmm t 


)C 




Ideal for Dolby. 4” woofer and dome 
tweeter. See 97 Cat. page 43. Cat. CS-2520 

Were $99 Pair Save $30 


August $69 Pair Only 


Make sure your family is always 
protected. Its actually a spray can of 
smoke! To use simply spray at smoke 
detector. Easy to use, no dangerous 
climbing. Enables you to test 3 , ^ 

alarms per month for up to pnnqrrn 
12 months. Cat. NA-1025 ^-* 



REFER: Electronics Australia 
August, 1997. 'jj 
Control acoustic feedback in PA 
systems by shifting the audio 
spectrum by 5Hz. Commercial 
equivalents sell for around $1,000. 
Kit includes PCB, all specified 
electronic components, plus 
machined 1C sockets. HB-5982 
$14.95 case and MM-2007 $7.95 
transformer available separately. 
See catalogue for full range of 
suitable XLR connectors. 



ELECTRONICS _ _ _ 

——iVllllMfllH ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 

POST & PACKING $10 to $24.99=$4.00 $25 to $49.99=$5 $50 to $99.99=$7 OVER $100=$8 




Cat. KA-1796 


$89.50 


REFER: Electronics 
Australia August, 1997. 
Power external 
peripherals from a PC or a 
car’s cigarette lighter 
socket. Will deliver 
between 3V and 15VDC, 
and depending on the 
heatsink used (not 
included), current up to 
1.5A. Kit includes PCB 
plus all electronic 
components. 

Cat. KA-1797$8*9 5 
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l HEAD OFFICE 

m 8-10 LEEDS ST RHODES 2138 [ 
PHONE: (02) 9743 5222 
FAX: (02)9743 2066 


Quality 

Endorsed 

Company 

IS09002 
Lie 6143 
^Standards 
Australia 


WHOLESALE 

PHONE: (02) 9743 5222 
ORDERS: 1800 620169 
FAX: (02) 9743 3070 


MAIL ORDERS free postto: 

Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 
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$10 Wonders 

by OWEN BISHOP 



5 - An exit door timer 

Adding a simple security system to your home needn’t be difficult or expensive, as this month’s 
$10 Wonder shows. Using a couple of CMOS ICs, it’s an alarm which can be coupled with last 
month’s Programmable Alert to give a cheap and simple alarm system that can cover a single 
door or window, or even the whole house. 



The weakest part of any security sys¬ 
tem is the Exit Door, the door by which 
you leave your home when you go out. 
Other doors, and windows too, may be 
securely bolted and chained from the 
inside, so that only brute force can open 
them. But you can’t use bolts on the exit 
door — you have to rely on a lock. 

Everyone knows that the latch-type 
lock can be opened from the outside 
using a piece of stiff plastic, and so it is 
essential for this door to have a mortise 
deadlock, preferably with five levers. 

Keys can be copied, however, or you 
might forget to lock the door when you 
leave, so it is a good idea to have some 
kind of alarm system to back up the 
physical side of security. The problem 
then is how to get out of the house with¬ 
out setting off the alarm and, later, how 
to get back in again. The solution is this 
month’s $10 Wonder project. 

The circuit includes two timers, which 
allow you about 20 seconds to leave the 
house and shut the exit door behind you, 
without triggering the alarm. When you 
return, you again have 20 seconds in 
which to go to the hidden control box 
and reset the system. To keep the cost 


within our $10 budget, we use the rela¬ 
tively low-precision technique of timing 
by charging capacitors. 

The sensor for this circuit is a switch 
mounted on the door. When the door is 
closed, this switch is closed, so we refer 
to it as a normally-closed (NC) switch. 
The simplest form is an inexpensive 
microswitch mounted on the door-frame, 
and arranged to that its plunger or lever is 
held depressed when the door is closed. 
Most microswitches have change-over 
contacts, so use the pair that are closed 
when the plunger is pressed. 

The reason for using a normally- 
closed switch is that the system cannot 


be inactivated by someone cutting the 
wires between the door-switch and the 
control box. Cutting the wires has the 
same effect as opening the door! 

Reed switch 

A neater but more expensive type of 
door switch is a magnetic reed switch. The 
switch consists of two lengths of springy 
metal (‘reeds’) sealed in a tube (Fig.2). 
This is mounted on the door-frame; some 
types suitable for a wooden frame are 
designed for fitting into a recess bored in 
the frame. The other part of the switch 
consists of a permanent magnet. This is 
mounted on, or recessed into the door. 

When the door is closed the magnet 
comes close to the reed switch. Its field 
magnetises the reeds, causing them to be 
magnetically attracted to each other so 
that they make contact and close the 
switch. When the magnet is removed 
(door opened a few millimetres) they 
lose their magnetism and spring apart. 

This circuit can be used with most of 
the audible warning devices (sirens, 
screamers, piezo-alarms) available 
ready made, provided they are rated to 
operate on 9V. Many operate over the 
range 6V-15V and so are entirely suit¬ 
able. You may also use this circuit to 
drive last month’s $10 Wonder, the 
Programmable Alert. 

How it works 

The part of the circuit labelled ‘wires 























































to door’ in Fig.l consists of a pair of 
wires (light duty figure-8 wire is suit¬ 
able) running from the control box to 
the door switch. At the control box, one 
wire is connected to R1, the other to the 
OV rail. Incidentally, if you have sever¬ 
al doors to protect, you could have a 
loop connecting their door switches in 
series. Then if any one of these is 
opened, the alarm is triggered. 

The loop could also include devices 
such as passive infra-red detectors and 
smoke alarms, for many of these have 
normally closed switches which can be 
wired into the system. 

All the logic gates used in this circuit 
are of the NAND type — that is, their 
output is low (OV) only when both their 
inputs are high (9V); otherwise the out¬ 
put is high. The input to pin 9 of the 
NAND gate (IC2c) is normally low and, 
as we shall see later, pin 8 is normally 
high, so its output is normally high. 

The next pair of gates are connected 
as a set-reset bistable or flip-flop. When 
the bistable is in its usual reset state, the 
output at pin 4 (IC2b) is low and capac¬ 
itor Cl is discharged. This rates as a low 
input to IC2a, which has a high output, 
causing IC2d to produce a low output. 
Q1 is therefore off and the audible 
warning device is silent. 

When the door is opened, even for an 
instant, R1 pulls up the voltage at pin 9 
(IC2c) causing a low pulse which sets 
the bistable. Pin 4 goes high and the 
capacitor starts to charge. After about 20 
seconds the voltage across it rises above 
4.5V, providing a high input to IC2a, a 
low input to IC2d, a high input to Q1 
and turning on the warning device. 

It can be turned off only by pressing 
S3 to reset the bistable, or by discon¬ 
necting the power supply. This sends a 
low pulse to the other gate of the 
bistable and resets it. The diode between 
IC2b and IC2a allows Cl to discharge 
quickly through IC2b once its output 
falls low. The state of the bistable is 
indicated by LED2, which is on when 
the gate is reset and off when it is set. 
When it is off it indicates that the 
bistable has been triggered (set), and 
that the alarm may be expected to sound 
within the next 20 seconds or so. 

The remainder of the circuit provides 
the delay needed to allow you to leave the 
house. IClc and IClb form a pulse gener¬ 
ator, which has a normally-high output 
from pin 4, fed to pin 8 of IC2c as already 
mentioned, enabling triggering when the 
door switch is opened. When you want to 
leave the house, you close S2 and leave it 
closed. The result of the rising input to the 
pulse generator is to produce a low pulse 
lasting about 40s. This disables gate IC2c 


Above is the component overlay for 
the strip board, while the diagram at 
right shows how the contacts of a 
normally open reed switch close 
when the switch is placed in a strong 
magnetic field. 

so that its output remains high whether or 
not the door is open or shut. The bistable 
cannot be set and the alarm can’t sound. 
The alarm is enabled again at the end of 
the low pulse. 

LED1 indicates the state of the charge 
on C2. Normally this is high (9V) and 
LED1 is out. When you close S2, the 
low pulse begins immediately and 
LED1 comes on later, when C2 has dis¬ 
charged to 4.5V. By this time, you 
should be out of the house because the 
low pulse is due to end any second. 

The pulse generator takes 30 seconds 
or so to recover its state after S2 is 
opened. When you return to the house 
LED1 will be on, reminding you to open 
S2. Do not close it again until 20 sec¬ 
onds or more after LED1 has gone out. 

Construction 

To minimise the wiring we have made 
use of the copper tracks for several inter¬ 
gate and inter-IC connections. For this 
reason, several of the strips below and 
between the ICs are not cut. Note that the 
ICs are NOT mounted level with each 
other, and that you can use solder blobs to 
join some of the IC pins in pairs, saving 
on installing some of the links. 

Ideally the circuit should be housed in 
a plastic box on which S2, S3 and the 
LEDs are mounted. When you check the 
circuit after completion, bear in mind 
that electrolytic capacitors often vary by 
as much as 50% from their nominal 
value. If you find that timing periods are 
too short or too long, replace the capac¬ 
itor with another one of the same nomi¬ 
nal value or use a larger or smaller resis¬ 
tor to compensate. 

Locate the box some distance from 
the Exit Door, preferably hidden in a 
cupboard, so that an intruder can’t find 
it and switch off the system. The box 
should be big enough to hold a battery 



power supply. Quiescent power con¬ 
sumption is about 7.5mA, the main 
users of current being the LEDs. 

We have used relatively large-value 
resistors in series with the LEDs to con¬ 
serve current. If you feel that you can 
manage without their guidance, omit 
them and resistors R7 and R8, and the 
circuit could then be powered by a 9V 
PP3 battery. 

For long periods of operation use a 
9VDC plugpack, but keep the wiring hid¬ 
den if possible. The 2N3053 transistor is 
rated at 700mA, which is more than 
enough for most types of buzzers, sirens 
and the like, but you could substitute a 
similar power transistor if you like. ❖ 


PARTS LIST 

Resistors 

(all 5% 1/2 Watt) 

R1 ,R2,R5 10k 

R3 100k 

R4 470 

R6 150k 

R7,R8 2.2k 

Capacitors 

Cl 220uF axial 16WV electrolytic 

C2 470uF axial 16WV electrolytic 

Semiconductors 

D1 1N4148 signal diode 

IC1 ,IC2 CMOS 4011 quad NAND gate 

LED1,2 5mm red LEDs 

Q1 2N3053 NPN transistor or equiv¬ 

alent 

Miscellaneous 

51 Door switch (see text) 

52 Miniature slide switch, SPST 

53 Push-to-make pushbutton 
Audible warning device, 9V operating (see 
text); 2.5mm matrix stripboard 98mm x 34mm 
(37 holes x 13 strips); 6 x 1mm terminal pins; 
2 x 14-pin IC sockets. 


ELECTRONICS Australia, August 1997 
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Information Centre 

by PETER PHILLIPS 


Project ideas, classroom demonstrations and AmiPro 

A discussion on the basic principles of troubleshooting opens the column this month, followed 
with reader letters covering wordprocessors, valve amplifier design and using a TV set as a com¬ 
puter monitor. We also look at passive infra-red security lights, shattering glass with a high fre¬ 
quency and how to tell if someone is passing through a gate located half a kilometre away. 


In the June issue I was brave (some 
might say silly) enough to admit to 
jumping to wrong conclusions during a 
recent appliance troubleshooting ses¬ 
sion. In hindsight, by telling all, I might 
be giving readers the impression that I 
have little or no experience at faultfind¬ 
ing. When coupled with other admis¬ 
sions I occasionally make, some of you 
might wonder whether I have any tech¬ 
nical expertise at all! 

I like to admit to my mistakes, as I 
believe most people prefer this, rather 
than reading a pompous rundown on 
how good one is. It’s much more inter¬ 
esting to read about failures, as, if for no 
other reason, it makes you feel better 
about your own limitations. But it does 
tend to give an impression that perhaps 
Peter Phillips is a technical idiot. 

I’m prompted to say this because of 
our first letter, which although perfectly 
reasonable, is perhaps based on the 
writer’s impression of my skills (or lack 
of them). Here’s the letter, followed of 
course by my defence. 

TV servicing 

I read your preamble on Page 88 of EA, 
June 1997 and was surprised at the 
method you decided on to locate the prob¬ 
lem in your CTV (colour television set). 

Why you decided that the horizontal 
line output stage was faulty, without any 
preliminary checks of the bridge rectifi¬ 
er, regulator, or over-voltage/current 
section, or deflection yoke is beyond me. 
Removing the line output transistor 
without substituting a load (i.e., 60W or 
100W/240V bulb) across the collector to 
emitter is ludicrous and is asking for a 
power supply fault at the very least! 

Why remove the vertical section of the 
CTV? I have never repaired a CTV yet 
that had the vertical oscillator or its out¬ 
put as the cause of blowing a fuse. 

Which ‘ textbook 9 did you consult 
before undertaking this repair? Your 


“In all cases I had taken a textbook 
approach to troubleshooting...” is thor¬ 
oughly inaccurate in the case of CTV 
repairs! Consultation with EA! s own 
serviceman (a qualified CTV technician) 
before describing this method of trou¬ 
bleshooting might save a customer a lot 
of money and the technician a lot of 
work trying to figure out why a TV is 
dead after one of your readers attempt 
your ‘rip it out and turn it on method, in 
the belief if s the accepted norm in the 
trade! (Tony Jones, A.T.E.T.I.A, 
Tasmanian Division, by email.) 

When describing my faultfinding 
method Tony, I purposely kept it brief. I 
wanted merely to point out the actual 
problem, not really how I found it. I was 
trying to show readers that sometimes a 
fault is not really a fault, but an error, in 
this case on my behalf by not remem¬ 
bering such a basic thing as the type of 
fuse I should be using. 

I gather from your letter that you think 
I should be consulting with experts. 
While it’s been some years since I did a 
lot of TV servicing, it’s quite possible I 
have taught some of your colleagues. I 
taught TV servicing for over five years 
in NSW TAFE, before moving into a 
different part of the TAFE system where 
I taught computers, microprocessors and 
so on. Prior to teaching, I ran my own 
TV servicing business. 

As you might remember, a TV servic¬ 
ing course takes 18 months to two years, 
and covers every part of a TV set in 
detail. The theory is augmented by prac¬ 
tical sessions that usually require stu¬ 
dents to find faults in the part of the 
receiver covered in the associated theo¬ 
ry session. The teacher therefore has to 
know what he’s talking about, as stu¬ 
dents will quickly complain if the 
teacher is incompetent. 

In the field, things are very^different 
compared to a TAFE laboratory. 
There’s rarely time to theorise, and 


most technicians use methods gleaned 
from experience. I remember a part- 
time TV teacher (technician in the day, 
teacher at night) showing students how 
a knock with a screwdriver can help 
find an intermittent fault. A useful 
technique, but outside the syllabus. 

So let’s look at the Peter Phillips’ 
method of finding faults, which is based 
on a lot of teaching and practical experi¬ 
ence. (And perhaps a few more readers 
will remember me teaching a faultfind¬ 
ing course in industry as a private con¬ 
sultant.) I know, bragging again — but 
perhaps it’s time to point out a few 
aspects of my very varied background. 

The first thing is to locate the area of 
the fault by regarding the appliance as a 
system. There are four types of systems: 
linear, divergent, convergent and feed¬ 
back. Most appliances are a combination 
of all four, so you really have systems 
within systems. A TV set is a very com¬ 
plex ‘system’, so it helps to locate the 
area first, then view that area as a sys¬ 
tem. And that is the method I used to 
faultfind the set I mentioned. 

But there are other practical rules to 
follow as well. The first is one I learned 
in the field: do the easy things first, like 
check the fuse, connections etc. The 
usual sensory checks (sight, sound, 
smell etc) also come into it. Then there’s 
the fault history of the particular appli¬ 
ance, and faults for that model. Most 
technicians have access to data that lists 
known faults for a particular model, now 
available on floppy disk or CD-ROM 
from some technical organisations. 

Now let’s look at the set in question; a 
Philips KS631. It’s a very unusual set 
and it’s likely I own the only one of its 
kind. It is a modified version of a 
European model and was used as the 
basis for the Australian version, which 
looks very similar on the outside. Inside, 
the set has a mother board and lots of 
plug-in modules. The local version has 
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everything on one board, and also dif¬ 
fers in some parts of the circuit, particu¬ 
larly the power supply. 

TTiis is why is was easy for me to 
check if the vertical deflection board 
was faulty. All I had to do was unplug it. 
As for checking the power supply, of 
course I suspected it. However, in this 
set the power supply is relatively simple, 
and there were no indications of any sort 
to make it worth unsoldering diodes etc., 
to further check it. Furthermore, the hor¬ 
izontal output stage produces most of 
the supply voltages for the set. 

You mention connecting a load across 
the collector and emitter of the LOP (line 
output) transistor. This technique might 
apply to more modem sets, but my set 
dates back to 1985 (or so). With the LOP 
transistor disconnected, there’s no current 
through the LOP transformer and no volt¬ 
ages developed for the rest of the set. 

And why did I reckon the LOP transis¬ 
tor or transformer might be the culprit? 
Given the circuit diagram, the history of 
the fault, visual checks etc., these compo¬ 
nents seemed the most likely. They both 
do the most amount of work in the receiv¬ 
er, and given the age of the set, and that it 
was a development model, it was a very 
reasonable assumption. 

I could go on Tony, but I certainly fol¬ 
lowed a textbook approach in attempt¬ 
ing to isolate the fault to a particular sec¬ 
tion. My methods of doing this were 
based on the set in question, and might 
not apply to all sets. I also followed the 
practical rules. And as you must admit, I 
also found the fault. 

As for readers following my method, 
as you will know from your own experi¬ 
ence, quite a lot of faults are owner 
induced. I remember a guy hiring me to 
readjust his brand new set after he had 
attempted to ‘improve’ it by fiddling 
with every available adjustment on the 
back panel. Another customer of mine 
tried to improve his set by adjusting the 
slugs in the tuner, the IF strip (an old 
set) and wherever he could find some¬ 
thing that turned. 

If a reader, or anyone for that matter is 
silly enough to think they can fix a TV 
set after reading a five-minute disserta¬ 
tion in a magazine, then they deserve to 
pay for the service call. But as I’ve said 
before in this column, I doubt that our 
readers think that reading EA is a substi¬ 
tute for formal training and practical 
experience. It never has been, and will 
never be so. We are a technical maga¬ 
zine and mainly for technical people. If 
we have to couch everything we write in 
the belief that someone might do some¬ 
thing silly, we would be of no interest to 
our intended audience. 


TV as a monitor 

In May I included a letter from a read¬ 
er seeking information about making a 
conventional TV set into a computer 
monitor. The following letter gives a 
Web address for further information on 
doing this: 

Referring to Roger Duke s letter in 
May, if he has Internet access, there is a 
fair amount of information on convert¬ 
ing a TV set into a computer monitor at 

http://www.hut.fiMhen/electronics/p 

c_video.html. 

A subsection on this Web page on PC 
Video topics is titled ‘Computer and TV’ 
and has a number of links to suggestions 
and solutions to this problem, including 
software and circuits. The home page 
http://www.hut.fiMhen/ has a number 
of links which lead to all kinds of elec¬ 
tronics and programming information. 

Thanks, EA, for helping me foster a 
general interest in technology since I 
was 10 years old. Keep up the good 
work. (Dominic Peterson, Queensland 
University of Technology.) 

And thank you, Roger, both for you 
kind comments and for this information. 
The Web is certainly a useful source of 
information. 

Valve amp design 

And here’s another response to an 
enquiry in May, this time about a book 
on designing valve power amplifiers. 

Regarding valve power amplifier 
design, I recommend the book described 
below. I have found it gives an excellent 


coverage of the field as it is today, and 
is based on commonly available devices. 
The description is from the London 
Power Web site at: 

http://www.wwdc.com/^power/index. 

html. 

The book is called Principles of 
Power, A Practical Guide to Tube 
Power Amplifier Design, by Kevin 
O’Connor, ISBN 0-9698-6081-1, 221 
pages, spiral bound with 210 schematic 
diagrams. Price: $35 US, $40 CDN 
within Canada. 

The book offers a simplified method 
for designing tube power amplifiers for 
audio use. The traditional graphic 
approaches have been synthesised into a 
few simple equations that allow the 
direct use of tabled tube data. Vacuum 
tube operation is clearly explained, as 
are class A, class B, cathode bias and 
fixed bias operation. Push-pull and sin¬ 
gle-ended designs are included, as are 
numerous front-end circuits. 
Differential, concertina, paraphase and 
transformer drivers and splitters are 
presented, with new light shed on a few 
dong lost* methods. Specific circuit 
adjustments are offered for linearising 
audio amplifiers, and for maximising 
power output for musical instrument 
use. 

The book includes complete designs 
that incorporate off-the-shelf transform¬ 
ers and currently available vacuum 
tubes. Designs include amplifiers with a 
power output from 15 watts to over 400 
watts. Output transformerless designs 
are presented and up-to-date hybrid 
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INFORMATION CENTRE 


tube/solid state circuits are explored. A 
complete design method is offered to 
accommodate any output power level. 
Also included are power supply designs, 
an appendix that covers tube data for 
commonly used types, a list of new ultra- 
wide-bandwidth audio output trans¬ 
formers from Plitron Mfg, as well as 
their matching power transformers. 
Appendix C provides information on the 
newly expanded line of Hammond trans¬ 
formers for tube use. (Bill Bolton, 
Sydney, NSW) 

So valve amplifiers are no longer a 
thing of the past! Thanks Bill, for send¬ 
ing this information, it’s bound to inter¬ 
est quite a few readers seeking the 
‘valve sound’. 

Security light problem 

The next letter seeks advice on dis¬ 
abling the permanent-on function 
included in most PIR operated security 
lights. 

Can somebody help me with a 
Nitewatch Series NW-12 Sensorlite 
infrared passive security light? This 
light has a facility to switch it on perma¬ 
nently by switching the supply off and on 
within two seconds. All very well if you 
don't live in the country, where at the 
first lightning strike there's usually a 
short power interruption, causing the 
light to come on and stay on. 

This is not too bad if you are at home, 
but if you happen to be away for some 
time, you are obliged to worry a neigh¬ 
bour to switch the mains off for more 
than tw’o seconds. 

I have not been able to get any infor¬ 
mation such as application notes on the 
IC used in the light so I can disable this 
facility. The numbering of the IC does 
not tie in with the generic system, so I 
assume it's a special IC. (Tony Paine, 
Springton, SA) 

As you say Tony, this function is 
apparently achieved with an IC, and 
without the data, you have no way of 
knowing how to disable it. I assume 
you’ve tried the manufacturer or the 
agent for the light fitting. Or perhaps it’s 
an imported item. I can’t help you, but 
perhaps a reader has figured out a way to 
overcome this problem. 

Word 6.0 problems 

I had expected more letters in support of 
Word 6.0 after my introduction in the May 
column. But the only letter I’ve received 
about this is one agreeing with me: 

In the May 97 edition of EA you men¬ 


tioned problems with Word 6.0. Would 
your problems have anything to do with 
master documents? Or large documents 
in general? I have problems using Word 
with large documents (more than 10 
pages), especially where more than one 
section is involved. I can never seem to 
get the sections to have the page num¬ 
bering just the way I want. I would be 
interested to hear how AmiPro fares in 
this regard. Is there a review of AmiPro 
you could point me to? (Fabio Barone, 
Griffith, NSW) 

The problems I’ve had with Word 6.0 
are not necessarily to do with the size of 
the document, as the document in ques¬ 
tion ran to over 200 pages. Instead I 
think it’s more to do with the rather 
clumsy way everything is done in this 
program. I have always disliked pro¬ 
grams that try and do the thinking for 
you, as rarely does its solution suit your 
needs. For this reason, and because it 
takes too long to get a document togeth¬ 
er with Word, I prefer AmiPro. 

I earn a large part of my living with 
AmiPro, and have used it to produce cam¬ 
era-ready copy for five textbooks and a 
large range of documents of all types. I’ve 
also used it for a range of two-colour doc¬ 
uments, as a database linked to its 
mailmerge facility and so on. 

When I did freelance software reviews 
for Your Computer , I reviewed version 
3.0 of this program, sometime in 1991,1 
think in the March edition. The most 
recent version is 3.1, which fixes some 
of the bugs in version 3.0. 

But perhaps you might be interested in 
a short history of this amazing program. 
I first saw it demonstrated at a press con¬ 
ference in the late 80’s. At the time, all 
word processors for IBM compatibles 
were DOS-based, and importing graph¬ 
ics was difficult and cumbersome. So 
imagine my interest when for the first 
time on an IBM PC, I saw integrated 
text and graphics on the screen just as it 
would print out on paper. 

The program includes a simple but 
versatile vector-based drawing program, 
rather like DrawPerfect. After seeing 
AmiPro in operation I immediately pur¬ 
chased a copy and used it to produce a 
number of simple books for sale to 
TAFE students. I later produced a range 
of illustrated documents for various 
clients at a time when these documents 
were otherwise put together using con¬ 
ventional ‘cut and paste’ techniques. 

AmiPro was originally developed by 
the Samna Corporation, and was based 


on modules the company had developed 
for industrial clients, including the com¬ 
pany’s Ami wordprocessor. Lotus 
bought Samna in 1994 (or so) for $60 
million and rewrote it to version 3.0 and 
subsequently 3.1. Lotus is now owned 
by IBM, and AmiPro is now WordPro, 
part of the Lotus Smartsuite. 
Unfortunately, although WordPro has 
more bells and whistles, it is slower and 
not as reliable as AmiPro. 

Like all programs, AmiPro has the 
occasional bug, but although I’ve used it 
for nearly 10 years, I have never lost a 
document and have found version 3.1 
pretty reliable, even under Windows 
‘95. I believe I could not earn a similar 
income using Word 6.0, as although it 
has similar facilities, it takes nearly 
twice as long to put a document togeth¬ 
er. I have never understood why AmiPro 
is not the standard, as it’s truly an indus¬ 
trial strength wordprocessor. 

Shattering glass 

The next letter comes from a reader 
interested in using a high frequency to 
shatter glass. 

I'm writing to ask you or your readers 
advice on a topic that, to the best of my 
knowledge, has never been covered in 
EA. I am a retired science teacher, and I 
still enjoy entertaining little ones at pri¬ 
mary schools with scientific tricks. A 
Van de Graff generator and its ‘hair 
raising' effect is always a hit. 

But I would like to include in my itin¬ 
erary (with the older ones) a demonstra¬ 
tion of shattering glass with a high fre¬ 
quency. I remember seeing this many 
years ago, but I forget how it was done. 
About ten years ago I tried using a 10W 
valve amplifier (an EA design), but all I 
succeeded in doing was burning out the 
output transformer. 

Last year I built the EA 50W per chan¬ 
nel stereo amplifier, so I wonder if I 
could use it with an appropriate tweeter. 
Is there a problem I'm not aware of to 
do this, or do I need more power? I was 
intending to use small thin-walled pill 
bottles, placed about 30cm from the 
tn’eeter. Or if these are not available, I 
thought of using 2mm sheet glass cut to 
a 10cm square. Is there a way of rough¬ 
ly calculating the resonance of such a 
sheet? 1 have no reference in any of my 
books. Thanks for a very interesting col¬ 
umn each month. (L. Beswick, 
Newnham, Launceston) 

Thanks for the kind comments, Mr 
Beswick. Readers might remember you 
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as the contributor of perhaps one of our 
most popular What?? questions, the star 
puzzle where all numbers add up to 26. 

While I have no experience in what you 
want to achieve, I wonder if the resonant 
frequency of a small piece of glass is too 
high for an audio amplifier. Perhaps you 
need a larger sheet. I also suggest you use 
a piezo tweeter, as these are more efficient 
than a conventional speaker. An alarm 
siren might do, providing it can work with 
a range of frequencies. That is, it’s not 
tuned to one frequency. 

We’ve all heard of a soprano hitting 
a high C (around 1040Hz), and shatter¬ 
ing a window. Whether this has ever 
actually happened I don’t know, but 
I’m sure it’s possible. Perhaps a reader 
who has done experiments in this area 
might let us know. 

Remote gate alarm 

The following letter describes a pro¬ 
ject idea that could interest anyone who 
wants to know if someone has passed 
through a gate. The problem is the gate 
is about half a kilometre away... 

I live on a block of land on a main 
road in Queensland. I'm always worried 
about security, especially at night, as my 
neighbours live some 300 metres away. 
The front gate is about 500 metres from 
the house, and 1 have a shed full of 
equipment between the house and the 
gate. It's not practical to lock the gate at 
night and unlock it every morning, so Td 
like to suggest a project that might over¬ 
come the problem. 

My idea is to have a beam set across 
the gate, powered by a battery that is 
charged with a solar panel. When the 
beam is broken, a transmitter would 
send a signal to the house and sound a 
doorbell or an alarm. For security rea¬ 
sons, the beam must be invisible and the 
circuit boards small enough to put 
inside the gate posts (pipes). A move¬ 
ment detector is no good, as it would 
detect every passing wallaby and roo. 
(Martin Clark, Townsville, Qld) 


We published a project in February 
1994 that could help you Martin, and an 
updated version of this project is in the 
July 97 edition. The project is called a 
laser beam communicator, but it can 
double as a perimeter detector. The idea 
is to use an infrared laser beam across 
the gate. When the beam is broken, a 
relay operates. 

The next thing you need is a solar bat¬ 
tery charger, and one was described in 
the November and December 94 issues. 
Both of these projects come from Oatley 
Electronics, who can probably help you 
further. The final part is a transmitter 
that can send a signal over a distance of 
500 metres. If you have line of sight 
between the gate and the house, the laser 
communicator can be used, both as a 
speech transmitter, or simply to send an 
on-off signal to the alarm in the house. 

Otherwise you’ll need a radio signal. 
Unfortunately most of the UHF systems 
we’ve described can only operate to a 
maximum of 100 metres. However, a 
commercial system for controlling a 
model aircraft might do. In any case, I 
suggest you contact Oatley Electronics 
on (02) 9584 3563 for further details. 
They might have something suitable. 

75 years old 

In case you haven’t noticed, EA is 
now 75 years old, making it one of the 
oldest magazines in Australia. My asso¬ 
ciation as a writer for EA goes back a 
mere 18 years, and with this column for 
almost nine years. I see it as a privilege 
to be not only the recipient of so many 
reader letters, but to be associated with 
one of the most venerable institutions of 
the electronics industry. So congratula¬ 
tions EA , and my thanks to all readers 
for your letters. It’s you who make the 
magazine a viable proposition, and 
that’s something that we, the writers, 
must never forget. 

What?? 

Once again I need to appeal to you all 


for more What?? questions, because 
we’re running low. You can email, fax, 
post or download to our BBS any ques¬ 
tion you think might appeal to other 
readers. We can only offer you the 
moment of fame you will get as being 
the presenter of the question, and of 
course my gratitude. 

The question this month comes from 
John Raymond, and concerns a capacitor 
and lost energy. We’ve had similar ques¬ 
tions before, but not quite like this one: 

As shown in Fig.l, a specially made 
variable capacitor has an insulated fixed 
plate (left) and a movable grounded plate 
(right) which can be moved by turning the 
handle on the feed screw. Now: 

1. With the plates well apart, we measure 
a capacitance of one farad (big plates!) 

2. Charge the plates to 1000V and remove 
the charge source. Assume no leakage or 
series resistance, so the capacitor remains 
charged at 1000V. As charge = CV, the 
charge is IF x lkV = 1000 coulombs. The 
stored energy is 1/2CV 2 = 0.5 x IF x 
1000V 2 = 500,000 joules. 

3. Turn the handle very slowly to bring 
the plates closer together, until the 
capacitance is two farads. The charge 
must be conserved at 1000 coulombs, so 
as C = 2F, V must now be 500V. But: 
the stored energy is 1/2CV 2 = 0.5 x 2F x 
500 2 = 250,000 joules. 

So, where has the lost 250,000 joules 
of energy gone? It can’t be lost in heat 
(we are assuming no resistance losses), 
and it can’t be lost in EM radiation as we 
changed the capacitance slowly. It can’t 
be lost by antenna radiation as the 
charge is DC. As well, energy can’t be 
destroyed. Over to you! 

Answer to 
July’s What? 

According to Professor Sumner 
Miller: Strangely enough — the density 
of the medium does not enter the discus¬ 
sion. In a sea of mercury, waves of a cer¬ 
tain wavelength would travel with the 
same speed as sea-water waves. Isn’t 
Nature fantastic! ❖ 


EA’S READER SERVICE BBS 

As part of our service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board System 
(BBS), which makes available a wide range 
of useful information for convenient access 
and rapid downloading. You can also leave 
contributions to some of our columns. 

The BBS is ANSI compatible and is cur¬ 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 
9353 0627. Use any speed up to 28.8kb/s. 
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VIDEO CAMERAS EQUIPMENT 

Now! $75 PCB VIDEO CAMERA 
MODULES with Board or Pinhole 
Lens - Now! $75 Cat No MOD-BW 
506 This Month Only! 

INFRARED ILLUMINATORS & KITS 
Complete Lamp 240 vac Auto 
on/off $149. 

PCB LED Kits: 52 mm Round Lamp 
Tubular Hooded Enclosure 50 LED 
3.5-10 Watt $50. 

Rectangular 10 x 10 cm 88 - 210 
LED 6 - 44 Watt $79 - $149. 

PCB Video Camera Modules 
420/460 Line 0.05 lux $144/$177. 
28x28 mm PCB Modules 
THE TINIEST! 

Robust Mini Cube Cameras $147. 
Dome Ceiling Cameras $197. 

C Mount Cameras - Only! $99. 

Colour Modules & Cameras $449. 

TINY 12 x 12 x 4 mm PCB Audio 
Modules from $30. 

TV Video/Audio Transmitter 
Modules $54. 

Baiuns 100/75 Ohm Use UTP or 
Telephone Cable for Video Only! $19. 
Monitors 5.5,7, 9, 12 Inch from $119. 
Quad Screen Processors from $410. 
Colour Quads 512 x 512 Only! $999. 
Wireless CCTV Video/Audio Sets 
TX Camera & Receiver from $373. 

74 mW Infra Red LEDs from 48 cents! 
3200 med SuperBright Red LEDs 
50 cents. Flashing Red, Green, 
Yellow, Orange LEDs $1. 

BEFORE YOU BUY! 

Ask for our Detailed, Illustrated Price 
List & Application Notes. 

Also available CCTV Technical 
Design, Reference Manuals & CD 
ROM. Prices include tax Discounts 
available! All Things Sales & Services 
(08)9349 9413 Fax (08) 9344 5905 

Large Quantity of old Electronic Test 
Equipment. Meters, tuners, valves, 
capacitors, resistors, radios, micro¬ 
phones, magazines, technical books, 
etc. Ring or call at Brookvale Bazaar, 

505 Pittwater Road, Brookvale NSW. 

Tel (02) 9905 0384. Open 7 days 

Homemade Generator-plans 

URL: http://www.onekw.co.nz/ 
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kitsrus.com is the new URL for DIY 
ELECTRONICS. Secure credit card 
buying online. Buy components direct 
from Hong Kong & save. Email: 
peter@kitsrus.com 

Amidon Ferromagnetic Cores: 

For all RF applications. Send business 
size S.A.S.E. for data/price to RJ & US 
Imports, Box 431, Kiama NSW 2533. 
Agencies at Webb Electronics, Albury; 
Assoc TV Service, Hobart; Truscotts 
Electronic World, Melbourne and 
Mildura; Alpha Tango Products, Perth; 
Haven Electronics, Nowra; WIA 
Equipment Supplies, Adelaide. 

7” & 9” CRT’s, green & amber 
phosphers, deflection yolks and support¬ 
ing electonics. Please make me a 
reasonable offer, call Peter on 
02 9818 5250 


% Q RATES 
FOR TRSS PROF 

SMALL ADS: 

The minimum acceptable size of two 
centimetres x one column costs only $70. 
Other sizes up to a maximum of 10 
centimetres are rated at $40 per centimetre. 

CLASSIFIEDS: $6 for 40 letters. Just count 
the letters, divide by 40, and multiply by $6. 
Round up to the nearest multiple of $6 
Minimum charge $12. 

CLOSING DATE: 

Ads may be accepted up to the 10th of the 
month, two months prior to issue date. 

PAYMENT: Payment must be in advance 
by cheque, money order or credit card, 
include your name, address, and credit card 
details. Faxes accepted. Payment should be 
sent with your advertisement, to: 

THE ADVERTISING 
PRODUCTION MANAGER 
ELECTRONICS AUSTRALIA, 

P.O. BOX 199, ALEXANDRIA, NSW 2015 
PHONE (02) 9353 0740 • FAX (02) 9353 0997 



PCBs Made, One or Many. 

Low prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760, 

Fax 9718 4762, skybus@zip.com.au. 
UNUSUAL BOOKS: 

Electronic Devices, Fireworks, 
Locksmithing, Radar Invisibility, 
Surveillance, Self-Protection, Unusual 
Chemistry and More. For a complete 
catalogue, send 95 cents in stamps to: 
VICTOR PRESS, Dept E, PO Box 434 
Brighton, SA 5048 
A Simple PIC84 Programer: 

LED model 6 lights $65, LMD model 
16x1 char. $75, pp $5. Others available. 
EST Electronics (02) 9789 3616, 

Fax (02) 9718 4762. 

f MicroZed Computers 

PO Box 634 ARMIDALE 2350 © 067 722 777 

Fax 067 728 987 ©Mobile 014 036 775 

HTTP://www.microzed.com.au/~microzed 

Specialising in easy to get going hard I soft-ware kits 

D >D A li A V 2 BASIC STAMPS 
YA\A \A & PIC Tools 

(Credit cards OK) 

Send 2 x 45c stamps for information package 

Professional 

AUDIO TRANSFORMERS 
FREE 16 PAGE CATALOG AVAILABLE 
Fax Toll-Free 1-800-12-8491 
* SESCOM, INC. sescom@anv.net 

2100 WARD DR., HENDERSON, Nevada 89015 
Tech Line 702-565-3993 (weekdays Sam - 4pm PST) 
Office 702-565-3400 Fax 702-565-4828 


Penny+Giles 


YOUR PARTNERS 

_ In Control 

Potentiometers 
(Linear and Rotary) 
Rotary Transducers 
Joystick Controllers 
Wind Speed Sensors 


Digital Sound Systems (Aust) Pty Ltd 

Phone: (02) 9386 1043 
Fax: (02)9369 1143 
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Wanted several P.A. Drivers old style 
scew on. Also AWA Voltohmyst. 
Phone 08 8087 4574 AH. 


651 Forest Rd, BEXLEY 2207 
makes all the project PCB’s from 
ELECTRONICS AUSTRALIA 
and other Australian magazines 
Tel: + 61 2 9587 3491 Fax: 9587 5385 

E-mail rcsradio@cia.com.au 


INDUSTRIAL ELECTRONIC SERVICE 

custom design to production, prototyping 
repairs to electronic equipment + power supplies 

CAMPAD ELECTRONICS 

PO BOX 269 CAPALABA QLD 4157 
ph (07) 3245 2008 fax (07) 3823 3428 


Printed Circuit Board Manufacture 

48-Hour service • High quality • Low prices 
1 offs to any quantity 
Artwork designed if required 
Call for obligation free quote v w w 6 O 

ttfe. INSTANT PCB’S P0 BOX 448 AVALON 2107 
Ph: (02) 9974 1189 Fax: (02) 9974 5491 




EXPERIMENTING WITH ELECTRONICS 


(Continued from page 51) 

both signals will appear in the output at 
equal amplitude. However, what if we 
vary the duty cycle? If we do that, then 
we vary the balance. One input will be 
on more than the other in a given clock 
period. Remember that since we’re sam¬ 
pling at 100kHz, we always get enough 
of the signal to reproduce it correctly. 

In varying the balance, we can pro¬ 
duce a cross-fade, allowing us to vary 
the mix from one channel only, through 
to a balanced mix through to the other 
channel only. And all using just one IC. 

This is one case where if we’d used 
two transistors instead to create the oscil¬ 
lator, we would have used more current 
as well as making the whole design much 
bigger than it really needed to be. 

There are no loading problems that 
often occur with simple resistive mixers, 
since only one input is ever connected to 
the circuit at any one time. They just 
swap over a lot — that’s all! 

The cross-fade function here is used in 
many situations and is a great way to 
spruce up your own home movies. 

Well, that’s all for this month. Next 
time, we’ll continue with more circuits 
using this handy little IC. See you then. ❖ 


Congratulations EA 


To celebrate EA’s 75th birthday, we are offering 
some special purchases during August only, or 
until stocks last. 

VIDEO TRANSMITTER 

As in our main advert (see back page). Ask for 
a FREE one with a CCD camera purchase. 

12V GEL BATTERY BARGAIN 
Guaranteed Panasonic '94 date code 12V gel 
batteries! New, in original packaging, 2.3Ahr, 
180 x 80 x 22mm, 0.67kg, as used in video 
equipment etc. $10 ea. That’s a bargain but 
how about two batteries plus one SLA charger 
(See other ad) for a total of $20!! 

AMPLIFIER - PREAMP AND MORE 
A professional mostly SMD PCB with a 5W 
amplifier based on a TDA1905 IC, and a 
separate audio preamp. We also include a 
prewired high quality unidirectional electret mic 
with wind filter and mounting clip, a small 
speaker and hook up info. Probably from a 
communications system. Great for many 
applications such as a two way intercom that 
doesn’t require switching (needs 2). Less than 
the cost of the electret mic. $15 ea, 2 for $24. 
BULK BUYERS 

BIG discounts on some items. Fax us your 
needs on letterhead, we will fax you our prices. 

WEBSITE 

Visit our Web site for our complete catalog, 
ordering info, kit of the month and a STP 
PRESS section which lists new products and 
kits, limited stock and unusual items that may 
never be advertised elsewhere. Visit: 
http://www.ozemail.com.au/~oatley 


OATLEY ELECTRONICS (02) 9584 3563 



Valve Amplifiers 
For Music 
Lovers 
by Antique 
Sound Lab 

_ine Amplifiers Phono Amplifiers, P/P 



Power Amplifiers EL34, 6550, 300B, 
S/E Power Amplifiers 300B, 211,845 



Output transformers S/E & p/p, 
Finest quality yet affordable. 

Quantum Electronics Ltd. 
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New Zealand. 
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Facsimile 0064 3 5778981 
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Email: 
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triodes.quantum@xtra.co.nz 
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note Control Extender 


redl nT he 


An increasing number of people have the ability 
to watch their Satellite, Cable or Video in multi¬ 
ple locations around the home, but cannot 
change channels or play / record tapes etc 
without going back to the lounge to point the 
remote Control Handset at the appliance. 



Using a Powerlink system 
you can control Audio 
Visual equipment from 
anywhere you choose, 
within the home. 


Introductory Offer 

$149.00 


Contact 

FlRTioruuiDE FriTErriF Systems 

6 Specirltv Products Ptv Ltd 

Order Hotline • 07 3252 2947 
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SHORTWAVE 

LISTENING 

with Arthur Cushen, MBE 


Voice of America's New Sao Tome Relay 



The opening of a new Voice of America 
relay base on the island of Sao Tome cre¬ 
ated world wide interest for shortwave lis¬ 
teners, as for many this was a new country 
to be received and verified. Like many lis¬ 
teners, my reports on the reception of Sao 
Tome were sent to the Voice of America in 
Washington and when the first verification 
was received it made my total verified 
countries up to 301. 

Recently a North American listener heard 
Sao Tome on medium wave on 1530kHz 
and this resulted in a very detailed account 
of this isolated broadcasting station in the 
Gulf of Guinea, off the coast of West Africa. 
Sao Tome is a small island of volcanic origin 
and measures about 30 miles from north to 
south and 20 miles in width. The VOA relay 
station is located just south of the town of 
Sao Tome on the main island. The medium 
wave antenna is a two tower array. The 
1530kHz AM transmitter has a power of 
600kW and is of Swiss manufacture. 

The station operates seven transmitters. 
One on medium wave, four on shortwave 
of lOOkW, a modified transmitter for use 
on the tropical band, and a further medi¬ 
um wave station on 945kHz which the 
VOA have provided. The latter has a power 
of 20kW and broadcasts locally-produced 
Portuguese programes for Radio Nacional 
De Sao Tome E Principe. 


As well as the medium wave towers 
there are 14 curtain shortwave antennas to 
cover the shortwave bands as well as a spe¬ 
cial aerial for the tropical band frequency. 
The power for these seven transmitters fis 
supplied by VOA's diesel generating plant, 
which produces close to 5MW (megawatts) 
— so the station uses more power than the 
rest of the island of Sao Tome. 

As this is a relay station there are no pro¬ 
grammes produced on Sao Tome; all pro¬ 
grammes are received on a digital satellite 
link which originates from the VOA studios 
in Washington. The station's local address 
is: The Voice of America, Sao Tome Relay 
Station, PO Box 522, Sao Tome in Principe, 
West Africa. However listeners should direct 
their reports to the VOA's Washington 
address as the chance of a verification from 
Sao Tome is remote — there are no staff on 
the station prepared to issue verifications. 

This information is only available 
because Chief Engineer Charles L. Lewis 
was supervising the transmitter plant 
recently and he took the time out to 
answer in detail a report from a listener in 
the United States. 

All India expands 

The history of broadcasting in India goes 
back to the early days when amateur type 
stations began to operate on medium wave 


in 1926. By 1936 these medium wave sta¬ 
tions had been established in Calcutta, 
Bombay, Madras, Delhi, Lahore and 
Peshawar under the present name of 'All 
India Radio'. In this phase of Indian radio 
there was only restricted coverage, except at 
night when most stations covered a greater 
portion of the country; but there were diffi¬ 
culties in networking programmes and it was 
not until the event of shortwave broadcasting 
that a more suitable service was introduced. 

The wartime influence of All India Radio 
was appreciated by the British Government 
and the BBC, which had difficulty in reaching 
India, began to use their transmitters on short¬ 
wave to cover the Asian area of Australia. 

According to DX Post of India, the first 
cluster of India's high powered shortwave 
transmitters sprang up around New Delhi 
during the 1950s. Aligarh became the site 
of 250kW shortwave transmitters almost a 
quarter century ago. Later on Madras and 
Bombay received their lOOkW shortwave 
transmitters to launch a nation wide com¬ 
mercial service named Vividh Bharti. 

India also went hi-tech, making use of 
the indigenous satellites, when she 
installed her first super-powered shortwave 
transmitter outside the Delhi-Aligarh belt in 
Bangalore. Four 500kW shortwave trans¬ 
mitters were ordered in 1989, the first was 
delivered in 1989 and test transmissions 
began in November. The signal was direct¬ 
ed towards West Asia, but according to 
reception reports received it was picked up 
loud and clear as far away as New York. 
The 500kW Bangalore based shortwave 
transmitter is currently India's best ambas¬ 
sador in Europe and North America. 

The schedule for listeners in Australia 
and New Zealand in English is: 1000- 
1100UTC on 13,700kHz, 15,050 and 
17,387kHz; and 2045-2230 on 7150kHz, 
9910 and 11,715kHz. ❖ 


AROUND THE WORLD 


CZECH REPUBLIC: Prague broadcasts to Australia and Asia 0900-0930 
on 17,485kHz; to South Africa 2000-2027 on 11,600kHz and 2130- 
2157UTC on 9495kHz. 

INDIA: AIR, Delhi's latest schedule shows: 1000-1100 on 15,050kHz, 
13,700 and 17,387kHz; 2045-2230 on 7150kHz, 9910 and 11,715kHz. 
IRELAND: West Coast Radio broadcasts on Thursday 1900-2000 on 
15,625kHz and on Saturdays from 1500-1600 on 6175kHz. 

ISRAEL: IBA broadcasts in English 0400-0415 on 7465kHz, 9435 and 
17,545kHz; 1400-1430 on 12,080kHz and 15,650kHz; 1545-1600 on 
12,080 and 15,650kHz; and 1900-1925 on 7465kHz, 9435, 11,605 and 
15,640kHz. 

KOREA: Radio Korea's latest English schedule shows: 0200-0300 on 
7275kHz, 11,725, 11,810 and 15,575kHz; 0800-0900 on 9570 and 
13,670kHz; 1030-1100 on 11,715kHz; 1900-2000 on 5975 and 
7275kHz; 2100-2130 on 3970kHz and 2100-2200UTC on 6480kHz. 
This is only part of the schedule. 

MALTA: Voice of Malta, PO Box 143, Valetta, has been testing 1800- 
1900 on 5890 and 9765kHz. The station requested reports on this test. 
NEW ZEALAND: RNZI's new schedule shows 1650-1950 on 6145kHz; 


1950-2050 on 9845kHz; 2050-2300 on 11,735kHz; 2300-0500 on 
15,115kHz; 0500-0815 on 9795kHz and 0815-1205 on 6100kHz. 
RUSSIA: The Voice of Russia, Moscow, has English to the Pacific: 0600- 
0700 on 15,490kHz, 15,560, 17,570 and 17,610kHz; 0700-0800 on 
15,560kHz, 17,570 and 17,610kHz; 0800-0900 on 9810kHz, 11,800, 
15,560 and 17,610kHz; 0900-1000 on 9810kHz, 11,800 and 17,610kHz; 
and 1000-1100 on 9810kHz, 9835, 11,800, 15,490 and 17,610kHz. 
SLOVAKIA: Radio Slovakia's latest English schedule is to Australia 0830- 
0900 on 11,990kHz, 15,460 and 17,570kHz; to North America and 
South America 0100-0130 on 5930kHz, 7300 and 9440kHz. This is only 
part of the schedule. 

SOUTH AFRICA: World Music Radio, using the Meyerton 250kW trans¬ 
mitters has a regular broadcast Saturday and Sunday 1800-2200UTC on 
3345 and 6290kHz. Tests were carried out using a different aerial system 
each half hour and the best reception on 6290kHz was the period 2000- 
2100. 

UZBEKISTAN: Radio Tashkent has English broadcasts 1200-1230 on 
5060kHz, 5975 and 9715kHz; 1330-1400 on 5060kHz, 5975 and 
9715kHz; and 2030-2100 and 2130-2200 on 7105 and 9540kHz. ❖ 


This item was contributed by Arthur Cushen, 212 Earn Street, Invercargill, New Zealand who would be pleased to supply additional information on medium and short¬ 
wave listening. All times are quoted in UTC (GMT) which is 10 hours behind Australian Eastern Standard Time and 12 hours behind New Zealand Standard Time. 
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MACSERVICE celebrates 
EA's 75th birthday.... 

HEWLETT PACKARD I4IT 


ONCE ONLY 
SPECIAL OFFERS 



ROHDE & SCHWARZ 

Signal Generator SMS 

This universal programmable signal generator uses synthesiser technology and has 
the following features; 


0.1 to 520 MHz frequency 
range. 

This Signal Generator is a 
low noise instrument with 
excellent modulation 
characteristics for AM, FM 
and phase modulation. 
Easy Keyboard entry. 

Clear Digital readout. 
Temperature controlled 
reference oscilator. 
Overload protection. 



! 

■ | 

SB 

sets m fg 

V' 8 


Normal 

Price 


Discount 

Price 


$ 2,425 


$ 2,295 


Less an extra 15'< 

BIRTHDAY 

BONUS 

Discount 


Now Pay Only 

$1.950 


KIKUSUI cosiinm 

This universal type portable oscilloscope 
is capable of 5- channel 12-trace display. It 
employs a 15cm rectangular type cathode- 
ray tube with red internal graticule. 

The COS6100M is sturdy, easy to operate, 
and extremely reliable - an ideal instrument 
for diversified types of research & develo- 
ment of electronic equipment.. 

Main Features; 



Ease of use. * Clear waveform observation. 

High acceleration voltage (20kV) • High sensitivity & wide freq. bandwidth. 

High input impedance. * 5-channel simultaneous display. 

Trigger level lock * Stable alternate triggering function. 

B END’S A switch separated from holdoff control knob. 

Maximum sweep time 2 nsec/DIV with x 10 MAG function 
Linear focus * Alternate sweep * Multiple-channel X-Y operation. 


Normal 

Price 


Discount 

Price 


$ 1,190 


$ 1,100 


Less an extra 15% 

BIRTHDAY 

BONUS 

Discount 


_ 


: 


Now Pay Only 

* 935 


_ 


SERVICE & REPAIRS 

Macservice provides an “OPEN DOOR" for repairs and 
service. We specialise in finding surprisingly economical 
solutions to problems in the vast field of electronic repairs. 
Repairs are not restricted to particular brands, they extend 
to a wide range of electrical equipment. If you have any 
questions we're always ready to discuss your repair 
problems on the phone. Take advantage of our fully 
qualified technicians and call our hotline NOW ! 


Plug-in Spectrum Analyser System 
A family of plug-ins that Covers the 20 Hz to 18 GHz 
Frequency Range 
Main Features: 

• Frequency Marker • Tuning Stabilizer 

• Three Calibrated Scan Modes: • Display 
Uncal Warning Light • Log Reference 
Level/Linear Sensitivity Control and 
Vernier • Internal Calibration 

Reference 

• Video Filtenng • Three Display Modes 
I 4 I T I 8554B • Frequency Range: 100 kHz to 1250 MHz 



Normal 

Price 


Discount 

Price 


$ 3,495 


$ 2,995 


Less an extra 15% 

BIRTHDAY 

BONUS 

Discount 


Now Pay Only 

$2.545 


I 4 I T I 8555A • Frequency Range: 10 MHz to 18 GHz with internal r 


Normal 

Price 


Discount 

Price 


$ 3,995 


$ 3,495 


Less an extra 15% 

BIRTHDAY 

BONUS 

Discount 


_ 


Now Pay Only 

$2.970 


_ 


TEKTRONIX 7904 

500 MHz General Purpose Oscilloscope 

The 7904 is a wide, real time bandwidth, general 
purpose oscilloscope. 

Main Features: 

• 500 MHz at 10 mV / div 

• 500ps / div fastest Calibrated Sweep Rate 

• Greater than 15 cm /ns Enhanced Writing Speed 

• Crt Readout 

• Over 30 Compatibile Plug-ins 

• 0.8 ns Risetime 

Applications Include: 

• Digital Design 

• Radar 

• Laser Research 




Normal 

Price 


Discount 

Price 


$ 2,800 


$ 2,150 

....... 


Less an extra 15% 

BIRTHDAY 

BONUS 

Discount 


Now Pay Only 

$1.827 



For full specifications on any above 
item call our HOT LINE now ! 


Bernie's 
Info Hotline 
STD Freecall 

1800 680 680 
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Australia's Largest Remarketer of Test & Measurement Equipment 


Macservice Pty Ltd 20 Fulton Street, Oakleigh Sth, Vic, 3167 Tel: (03) 9562 9500 Fax: (03) 9562 9590 

Web:- http://www.macservice.com.au/ Email:- macserv@ozramp.net.au 

All illustrations are representative only Products listed are refurbished unless otherwise stated. 
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Early Radio Test Equipment — 1 

Test equipment has been around for as long as radio itself, and was once just as rudimentary. Let’s 
have a look at what was available to a radio mechanic in days gone by, to help track down faults. 


The most ubiquitous of all early test 
instruments would have surely been 
the ‘multimeter’, used to measure 
volts, ohms and current. Like many of 
the radios of the 1920s and 1930s, a 
lot of these devices were home built. 
Most of the early meters had only DC 
voltage and current capability, but 
AC ranges followed in the later 1930s 
with the availability of copper/cop¬ 
per-oxide rectifiers. 

Many of the early simple instruments 
comprised a 0-lmA moving-coil meter 
movement, with factory shunts to pro¬ 
vide additional 0-10mA and either 0-50 
or 0-100mA current ranges, and with 
suitable series ‘multiplier’ resistors to 
give usually four voltage ranges of typ¬ 


ically 0-10V, 0-50V, 0-100V and either 
0-500 or 0-1000V. These were consid¬ 
ered adequate for most service work. 

Construction 

Most often these meters were built 
in a rather large case measuring 
approximately 10” x 8” x 2” (250 x 
200 x 50mm) and sometimes used 
rows of banana sockets to give access 
to the various ranges. The test prods 
were simply plugged into the appro¬ 
priately labelled sockets. At least one 
rotary switch was needed to switch 
between voltage and current, and 
sometimes between ‘High’ and ‘Low’ 
resistance ranges. 

Sometimes, a two-pole 10 or 11 posi¬ 


tion switch was available for a fully 
switched instrument, to allow the use 
of a single pair of sockets for the test 
leads. But these switches were expen¬ 
sive, and not always very reliable. 
Quite often, the circuit diagrams of 
such meters were rather crudely drawn 
and very hard to follow. 

Resistance ranges 

The tricky bit was the resistance 
ranges. Given a scale of 100 gradua¬ 
tions for full scale deflection (FSD), 
the minimum practical reading of a 0- 
1mA meter is therefore lOuA, which 
when used with a 1.5-volt torch battery 
enabled a maximum resistance reading 
of merely 150,000 ohms. The high 
ohms range needed at least a 9V grid 
bias battery, which would have only 
extended the range to 900,000 ohms. A 
higher voltage battery (22.5 volts for 
instance) gave a corresponding higher 
ohms range — in theory. 

The trouble is, as anyone who has 
used an analog or ‘old fashioned’ 
multimeter knows, the resistance 
ranges are very cramped at the high 
resistance end of the scale. The rea¬ 
son is quite simple. For these ranges 
the meter is reading current, from a 
fixed voltage source through the 
unknown resistance. Mathematically, 
it is a reciprocal function (which inci¬ 
dentally has nothing to do with ‘you 
scratch my back and I’ll scratch 
yours!’) and not a linear function as 
are the voltage and current ranges. 

However, if the home constructor 
could fathom out the theory, a lower 
resistance range could be included by 
using an appropriate shunt to effective¬ 
ly turn the meter to a 0-10mA or 0- 
100mA. This allowed a corresponding¬ 
ly higher current to flow through the 
circuit with a corresponding lower 
resistance scale. 



On the left is an early Weston multimeter of US manufacture, with range selec- ., . 

tion via many banana sockets. At right is a benchstyle 1000 ohm per volt mul - Voltage ranges 

timeter described in Radio & Hobbies in the 1950s. These are simply an application of 
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A closeup of a 1mA meter movement manufactured in Australia by University 
Instruments, showing the various scales. Note the non-linear resistance 
scale at the top. 


Ohms law once again. The meter this 
time is reading current from an 
unknown voltage source, but through a 
fixed and known resistance. On this 
occasion, the scale reading is linear. 

A 0-1 mA multimeter was said to be a 
‘1000 ohms per volt’ because that was 
the value of the total series resistance 
to read full scale from a voltage source 
of 1 volt. The series resistance is 
derived quite simply by dividing the 
required maximum range by the FSD 
of the meter. So a 0-10V range required 
a 10,000 ohm multiplier, and so on. 

Strictly speaking, the internal resis¬ 
tance of the meter itself should be sub¬ 
tracted from this figure, but most 1mA 
meters had a resistance of only 100 
ohms. So for ranges of 10V and above 
that represented less than 1% of the total 
resistance, and could safely be ignored. 

Current ranges 

A shunt resistor in parallel with the 
meter is required to achieve higher cur¬ 
rent ranges, and to work out the current 
value the internal resistance of the 
meter must in this case be known. The 
formula for a given shunt is the internal 
resistance divided by (n-1), where ‘n’ 
is the factor by which the original 
meter scale is to be multiplied. 

Hence, the shunt for a 0-100mA 
range would be equal to the meter’s 
internal resistance, often in the order of 
100 ohms, divided by 99 — or a little 
over one ohm. 

The higher current scales meant par¬ 
allel shunts of a fraction of an ohm, and 


these were often purchased with the 
meter movement as supplied by the 
manufacturers. 

So there we have it! A typical circuit 
for a switched version is shown in 
Fig.2. Fig.l, originally in Radio and 
Hobbies for July 1939, illustrates the 
difficulty of following the diagram of 
the switching. 


AC ranges 

For the home constructor AC 
ranges were added by the simple 
addition of a rectifier as described, an 
extra switch, and an additional dial 
scale that reflected the slight nonlin¬ 
earity of the output from the Cu/CuO 
rectifier. These scales were once 
again provided by the manufacturer. 

How accurate? 

The limiting factor for the ohms 
range was the accuracy of the meter 
and the calibration of the scale. As long 
as the battery was not flat, and the 
meter was ‘zeroed’ in the usual man¬ 
ner, that part of the scale from about 
1/5 of FSD upward could be sufficient¬ 
ly accurate for service work. The high¬ 
er end of the scale may as well not have 
been there, and the higher ranges must 
be used, in much the same manner as 
an analog instrument of today. At the 
very highest end of the scale, a fraction 
of a division could easily be responsi¬ 
ble for a 10 or 20% error! 

The limiting factor for the current 
range was the value of the shunts, and 
once again, the accuracy of the dial 
scale. As both these items were often 
factory produced, they were regarded 
as quite accurate. 

The voltage range, however, is a dif¬ 
ferent kettle of fish. The accuracy here 
is purely determined by the accuracy of 



Fig.l: The circuit 
for a DC multime¬ 
ter described in 
Radio and Hobbies 
for July 1939. 
Presumably the 
thick bars repre¬ 
sent the moving 
contacts of the 
switch, although 
the wipers to the 
numbered con¬ 
tacts have not 
been shown. 
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Fig.2: This some¬ 
what clearer cir¬ 
cuit drawing of a 
more sophisticat¬ 
ed instrument 
appeared in 
Radio & Hobbies 
for January 1958. 


the series multipliers. Resistors of 20% 
tolerance were regarded as satisfactory 
for ordinary home construction pro¬ 
jects. 10% types were available, at 
extra cost, but 1% and 2% types were 
definitely stretching the friendship. 
Once again, the series shunts were 
sometimes supplied by the manufactur¬ 
ers, but at a price. Basically, you got 
what you paid for. 

Loading effect 

In certain applications the 1000 ohms 
per volt multimeter was notorious for 
its poor accuracy on the voltage ranges, 
but not because it used wide tolerance 
multiplier resistors. It all had to do with 
the shunting effect of the meter upon 
the voltage being measured. The fol¬ 
lowing explanation might help. 

Consider trying to measure the 
screen voltage of a normal pentode 
wired as a voltage amplifier. Typically, 
the value of the screen dropping resis¬ 
tor was 1.0 megohm, resulting in a 
screen voltage of about 50 volts when 
the screen current was 0.2mA. If the 
meter’s 100V scale is used to measure 
the voltage, this effectively connects a 
lOOkQ resistor from the screen to 
earth, forming a voltage divider with 


the existing 1 MO screen resistor. If the 
HT voltage is 250 volts, this means that 
0.27mA will flow through the chain, 


and the screen voltage might well be so 
low that it may not draw any current at 
all. The meter will therefore now read 
about 27 volts! 

If say, the meter’s 0-1000V range is 
used, then 1M£2 is placed in series with 
the 1MQ screen resistor — resulting in 
0.125mA flowing down the chain. If the 
screen still draws 0.2mA, the additional 
0.125mA means that 0.375mA would 
flow through the 1MQ screen resistor, 
resulting in a voltage drop of 375 volts 
from a 250 volt source. This is of course 
is an absurdity. The screen will draw 
some current, a voltage drop will occur 
across the screen resistor, and the volt¬ 
age reading will be somewhere between 
27 and 50 volts — but closer to 50. 

Of course trying to read 50 volts on a 
0-1000 volt scale has its own scale 
accuracy problems! 

When reading battery, normal HT or 
cathode voltages, and screen voltages 
on RF, mixer, and oscillator plate 
stages, such inaccuracies were marked¬ 
ly reduced because the higher value 
meter shunts were placed across much 
lower impedance (resistance) sources. 
A cathode resistor, or the internal 
impedance of the voltage source, such 
as batteries, or even a normal 250 volt 
power supply, are much much lower 
than the impedance (resistance) of the 
multimeter being placed across it. 



Fig.3: One of the set analysers referred to in the text. Unfortunately it is beyond 
restoration , but is an interesting static museum item. 
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Fig.4: A circuit of a typical ‘set analyser’ of the 1930s, designed for home con¬ 
struction. Anyone game? 


Work arounds 

So how did the servicemen cope, 
back in the vintage radio days? There 
were one or two tricks that manufactur¬ 
ers adopted, which helped. Firstly, they 
specified the voltage to be measured on 
a specified range of the multimeter, 
thereby allowing the serviceman to 
compare apples with apples. 

A second way they helped was by 
using a ‘voltage divider’, a large resis¬ 
tor with adjustable taps and a total 
resistance of between 15,000 and 
25,000£2, connected between HT and 
earth and used to derive the various 
intermediate voltages. This meant that 
there was a constant current drain 
across the HT of between 17 and 
10mA, in addition to what was being 
drawn by the oscillator plate or RF 
screen or whatever. 

If, say, the audio amp screen was to 
be set at 50 volts, a meter resistance of 
lOOkQ across that portion of the volt¬ 
age divider (say 3 - 4kQ) is going to 


introduced fairly insignificant loading. 

Another trick was to set the mixer 
screen and IF amplifier screen voltages 
at the same level, and derive that volt¬ 
age from a single screen dropping resis¬ 
tor. Quite often the value of this resistor 
was in the vicinity of 20 or 30k£2, 
which again means that the shunting 
effect was minimal when using the 
higher scale of the instrument. 

The ‘Circuit Tester’ 

An extension of the multimeter was a 
curious device, popular in the USA in 
the early 30’s and called a ‘circuit 
tester’ or a ‘set analyser’. This device, 
it seems, was designed to measure volt¬ 
ages and currents without having to 
remove the chassis from the cabinet. 

The idea was that a valve was 
removed from its socket and plugged 
into the appropriate socket of the set 
analyser. A cable with one or another 
adaptor was then plugged into the 
vacant socket on the chassis. 


By judicious manipulation of a series 
of pushbuttons for current ranges, and 
switches for voltage ranges, and either 
more complicated switching or a series 
of ‘wander plugs’ to connect to the 
respective base pins, the entire operat¬ 
ing conditions of the valve under test 
could be measured. 

Not only that, there was often an 
external source of grid bias. This fea¬ 
ture was incorporated to vary grid volt¬ 
age and measure the anode current vari¬ 
ation, thereby enabling the mutual con¬ 
ductance of the valve to be measured. 

This method of testing valves was by 
far and away more superior and reli¬ 
able than the equally ubiquitous and 
unreliable ‘emission tester’. 

The emission types of valve tester 
were standard fare for vintage service¬ 
men in Australia, whereas the set 
analysers were not. Perhaps being 
imported and designed for the compar¬ 
atively few valve types used by US 
radio manufacturers of the early 30’s 
limited their appeal somewhat in this 
country, where European valves were 
as common as the US types. 

The set analyser became obsolete by 
the late 1930's, due in no small mea¬ 
sure to the introduction of more and 
more valve types. One survivor is illus¬ 
trated in Fig.3. Unfortunately, the 
maker’s plate is missing, and examina¬ 
tion underneath shows that it has been 
tampered with and modified, so that 
restoration is nigh impossible. It does, 
however, give a good idea of what one 
looked like. A typical circuit for such a 
device is shown in Fig.4. 

In future articles we’ll look at valve 
testers, audio and RF oscillators and 
other test gear. ❖ 


iWO onto VftkeTester 



• Checks heater continuity 

• Measures 
between 
with valve hex 
or cold. 

• Measures cathode 
heater insulation 
(for indirectly 
halted valves). 

• Rapidly indicates if a 
valve is gcxxl or bud 

• Measures die mutual 
conductance of a valve. 

• Measures anode current. 

• Checks rectifiers and dkxles 
under lcxid conditions. 

• Measures gas current to }iA. 
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Moffat's 


Madhouse... 

by TOM MOFFAT 


Woes of the working classes... 



Do you remember last month’s 
Madhouse column about the TV sta¬ 
tion staff reunion? At functions like 
that you are supposed to REMEMBER 
things — faces from the past, how it 
was to work at that particular place. 
And I started doing just that, remem¬ 
bering how it was to work at that TV 
station. And then I realized just how 
much things have changed. 

In my days with Hobart’s Channel 
Six, known as TVT6 back in the early 
1980s, there was a weekly ritual. 
Thursday was payday, and every 
Thursday a large proportion of the staff 
would pick up their paycheques at lunch 
time and then head off to the Black 
Buffalo Hotel. 

We would then settle in for a very 
pleasant extended lunch break, for a 
minimum of two hours, during which 
we would consume enormous steak din¬ 
ners washed down with plenty of beer. 
Later in the afternoon we’d make our 
way back to work, contented and happy 
that we’d chosen such a fine place to 
work. There was no problem facing the 
bosses when we returned; they were 
usually at lunch with us... 

Everyday event 

But that was nothing compared with 
my employer in the early seventies: 
Channel Nine in Melbourne. Here the 
lunchtime performance occurred every 
day, at the Bridge Hotel. It was the 
accepted practice for everyone who 
could, to clear out at 12:00 and stay at 
the Bridge until 2:00. The only require¬ 
ment was that management had to know 
where you were. And every effort was 
made to keep the pay phone at the 
Bridge clear for incoming calls, so if 
you were needed you could be sum¬ 
moned quickly. There were no cell¬ 
phones in those days, thankfully. 

It was during my GTV9 days that I 
first learned the meaning of ‘takeover’ 
and ‘retrenchment’. Once there was a 
major management upheaval, with the 
old bosses out and new bosses in. And 


the new bosses were going to make the 
business ‘more efficient’. So the entire 
staff was called into the audience seat¬ 
ing area in Studio 9, the place where 
‘Hey Hey It’s Saturday’ comes from to 
this very day. 

The new boss then addressed us, but 
not with the usual “no changes, no staff 
reductions” spiel that is so common 
today. Instead he laid it on the line: one 
third of the staff would be without jobs 
as of that afternoon. While we were in 
Studio 9, notices were being distributed 
to the desks of people chosen to go. 
Those who received notices were to 
clear their desks and leave immediately 
after the meeting. 

That was the first purge I ever expe¬ 
rienced, and the first purge I survived. 
I was older, and experienced, and thus 
of more than average value to the 
company. The younger, less experi¬ 
enced people suffered most. One 
videotape operator got the sack while 
on his honeymoon. 

Nowadays there is no such thing as a 
permanent, safe job. Every employee 
must spend some time looking over his 
shoulder. It is probably true that every 
manager has a mandate to reduce staff if 
at all possible, and if an opportunity pre¬ 
sents itself, the manager is remiss if 
he/she does not act. 

So behaviour as mentioned above, 
like having a leisurely lunch in the booz¬ 
er, is an invitation for trouble. Of course 
there is the ‘business lunch’, company 
sanctioned and fully tax-deductible, but 
I’d say about 99% of Electronics 
Australia readers are not really eligible 
for business lunches. (Nor are EA ’s own 
editors and staff, for that matter — Ed.) 

‘Keep dancing!’ 

There is a saying here in the USA: If 
you want to keep your job you have to 
keep dancing as fast as you can. If some¬ 
body dances faster than you, or cheaper, 
or longer, you’re out the door. There is 
no longer much sense of loyalty, either 
of employee to company, or company to 


employee. It’s all a matter of economics. 

Here in Port Townsend where I cur¬ 
rently live in the USA, there are very 
many people talented in numerous 
fields, all of whom must support them¬ 
selves somehow. It’s a small town, with 
limited jobs. As well, in the USA there 
is a limit as to how long one can remain 
on the dole. So that means there is 
always someone knocking on your 
employer’s door, wanting to do your 
job, usually for less money than you. 

I faced exactly this situation a few 
months ago. I was working for an 
Internet Service Provider, a good part of 
the time as a telephone tech support rep¬ 
resentative. Your mission is to help new 
users get connected to the Internet. They 
are sent full instructions when they sign 
up ; — but if they just bought their new 
Packard Bell computer at K-Mart that 
very week, they are not particularly 
computer literate. So the tech support 
representative must walk them through 
the instructions, step by step. 

Moral support 

Once you’ve done this a few times, 
it’s fairly routine. You are really giving 
moral support, not tech support. So you 
don’t need a techno-wizz to do the job, 
just someone with a soothing manner. 
The technical expertise is already built 
into the instructions you’re walking the 
customer through. 

Soon the management realized they 
only had to pay $8 an hour for some¬ 
one who could properly do the tech 
support job. They didn’t need to pay 
twice that for a Tom Moffat, so guess 
who went bye-bye. But my skill stayed 
behind; I had written the instructions in 
the first place. 

Another factor keeps coming in here, 
as well as pay. In today’s business cli¬ 
mate you are expected to work hard, to 
dance fast and to dance long. Whoever 
is best at this wins, whoever falls behind 
loses. This is the Silicon Valley Credo, 
and the Microsoft Way. 

Well, my friends, I am here to say 
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right here and now that I don't do that 
any more. There is more to life than 
working hard. This lazy attitude of 
mine probably contributed to the loss 
of my last job — I balked when I was 
told that henceforth I was on a 50-hour 
week for 40 hours’ pay. And it will 
make it harder for me to get another 
job, at least in the current climate. 
Well, then, so be it... 

I see exactly the same pressures build¬ 
ing up in Australia. I have been follow¬ 
ing the Forum column in EA with con¬ 
siderable interest, and I see two issues 
emerging. You readers are sick and tired 
of selling your considerable technical 
skills for a pittance. And many of you 
are developing a ‘lazy’ streak just like 
mine. By that I mean, you are realizing 
there is a lot more to a good life than just 
a good career. 

Squeezing more... 

In Forum I keep seeing ‘hard work’ 
pop up, which one New Zealand corre¬ 
spondent equated to ‘hard life’. You are 
so right, my friend. Let me quote some 
other random snippets from correspon¬ 
dence I have received. From a school¬ 
teacher in Melbourne: “Life goes on. 
School is well and truly in session and 
they appear to be squeezing more out of 
us than ever. Something to do with eco¬ 
nomics, I suspect.” 

From a Sydney woman: “I have been 
extremely extremely busy. For the last 
two weeks I have been working long 
hours and I have had things on nearly 
every night. I feel like I have hardly 
had any time to relax... I am feeling so 
worn out... in fact I feel sick... If I did¬ 
n’t have so much to do I would proba¬ 
bly go home.” 

But, as evidenced by Forum, what 
hurts most is the lack of recognition for 
a lifetime’s experience. This letter came 
to me from an electronics tech in 
Sydney: “What really got to me was tak¬ 
ing a low-paying job with [deleted] (at 
52 years old, and all they would offer 
was a T02 grade) and then seeing a 
street cleaner’s job advertised with 
Randwick council that offered just as 
much as I was getting! 

“It burned me pretty badly, as I have 
put a lot of effort into my career as an 
electronics tech. I’ve kept up as best I 
could with modern technology in all its 
expanding fields...” 

I know just how this guy feels. Had I 
kept my job in technical support, after 
more than 35 years in electronics, I would 
have been making the same money as the 
lady who checks out my groceries at the 
supermarket — or my own son, who with 
zero years’ experience is now a trainee 


theatrical stage hand. All these jobs pay 
eight bucks an hour. 

The positive side 

Enough whingeing. There is a positive 
side to all this. I think the solution may 
be — you just don't be an ‘employee’ 
any more. ‘Self employeed' used to be a 
euphemism for ‘unemployed’, but now 
maybe it’s a synonym for ‘smart'. 

In my own case, since I’ve left my 
‘real job’, my life has improved con¬ 
siderably. I traded one job for four 
jobs. I’m still doing computer tech 
support, but now it’s in people’s 
offices and homes, rather than over the 
phone. I meet some extremely techni¬ 
cally challenged computers — Elwha 
(Madhouse, March 1997) was only the 
start. And it’s fun! 

I’m also back at Port Townsend High 
School and the Community Auditorium, 
doing sound and lighting and television 
production, for twice the money I got 
doing Internet telephone tech support. 
I’m playing music in two bands, and of 
course I’m now in my eighteenth year of 
writing for Federal Publishing. Most 
importantly. I'm doing WHAT I DAMN 
WELL ENJOY! 

Interesting book 

I’ve recently been reading an interest¬ 
ing book called Cybercorp , by James 
Martin. That’s right, virtual companies 
that only exist as packets of data flitting 
about on the Internet. It's kind of a com¬ 
plicated concept, but the Cybercorp 
model seems to be a collection of peo¬ 
ple, working away at their computers, 
anywhere in the world, toward a com¬ 
mon commercial goal. None of them 
actually ‘work’ for the company, they 
are contractors. 

The Cybercorp itself grows and 
shrinks with the workload. I visualize it 
as kind of a dynamic memory heap in a 
computer, that grows and shrinks with 
the demands placed upon it. Every 
worker in the Cybercorp realizes there is 
no such thing as permanence, but every 
temporary job lost will be quickly 
replaced by another one. As James 
Martin puts it, “the Cybercorp should be 
designed for continuous change, not 
periodic Hiroshimas”. Thus downsizing, 
and upsizing, are just the Cybercorp 
organism living and breathing. 

So it’s goodbye to job security as we 
know it. Is this such a bad thing? 
Probably not, once you get used to it. 
I’ve spent a good part of my life self- 
employed (all right, UNemployed), but 
I’ve never starved, and so far I’ve never 
had to tap the government for assistance. 
With several part-time jobs going at 


once, if one slacks off another seems to 
expand to fill the hole. 

For instance yesterday, I spent the 
day happily fighting with a totally 
screwed-up computer. Today no com¬ 
puter calls, so I'm spending the day 
writing a Madhouse column. 
Tomorrow and for the following two 
days I'm doing a big sound job at the 
high school. If I add up all the income 
generated this week, it ain’t bad at all. 

There’s one big difference between 
what I’m doing and James Martin’s 
Cybercorp. I gather that all Cybercorp 
work is to be done in front of a comput¬ 
er, in isolation from other human per¬ 
sons. I couldn’t take that; I need compa¬ 
ny. The way it works now, I meet some 
new life form every time I meet a new 
computer. When I'm working at the 
auditorium, by definition I am working 
with a crowd. In the band, I am per¬ 
forming before a crowd. Humanity 
everywhere! 

The only time I am in isolation is 
when I’m writing this stuff; there’s just 
me and my laptop. But you have to have 
some privacy sometimes, and it’s not 
truly private — because I'm pouring out 
these thoughts, and you're reading them. 
Aren’t you? Please? ❖ 


A PIECE OF 
RADIO HISTORY 

Purchase a fully restored 
AUSTRALIAN vintage radio 
from the specialists 

We have valve radios 
from the 

1920s to the 1960s 
restored to 

original specifications. 

We ship anywhere 
in Australia. 

Send $8 for our video of 
restored radios 
(refunded on purchase.) 

Vintage radio books, 
valves and parts also 
available. 

Call or send an SSAE for our 
parts catalogue also available. 

RESURRECTION RADIO 

242 Chapel Street (PO Box 2029) 
PRAHRAN, VIC. 3181 
Tel (03) 9510 4486 Fax (03) 9529 5639 
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50 and 25 years ago ... 


'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics Australia' 
in April 1965. Here we feature some items from past issues. 


August 1947 

Engineer listens for sky signals: 

American engineer Grote Reber has 
built a large dish antenna in the back¬ 
yard of his home in Wheaton. The huge 
dish faces the southern sky and can be 
tilted at any angle of declination along 
the north-south meridian. The radio 
waves captured by the dish are directed 
to the mouth of a drum containing a 
radio amplifier. This converted electro¬ 
magnetic energy is heard as it swishes 
over his super-sensitive receiver, and he 
uses a chart recorder to prepare 16-hour 
daily reports of radio activity transmit¬ 
ted from the Sun and other bodies. 

The listening post not only serves him 
as a hobby, as when he trains his device 
at Mars and other stellar bodies to probe 


them for human intelligence, but is also 
the means through which he is conduct¬ 
ing experiments on the measurement of 
electromagnetic energy at radio wave¬ 
lengths arriving from the sky. Reber 
says he receives ultra-high frequency 
radio waves when he focusses on the 
Milky Way, the Sun and Mars. He 
began his astro-physical experiments 10 
years ago. 

August 1972 

Flat computer display: A flat panel 
display has been announced by 
Burroughs to replace the CRT in com¬ 
puter terminals. The 14.5 x 9.4 x 2.2 
inch picture-frame style display weighs 
only 7.5 pounds, making it easily trans¬ 
portable in an office. 

Designated the TD700 Self-Scan 


Terminal, the system is claimed to be 
the first commercially viable product to 
use the gas discharge matrix technique. 
Individual gas-filled cells in a honey¬ 
comb configuration are selectively 
ionised and illuminated to display the 
various characters. The character size is 
0.2 x 0.28 inches high and is built on a 7 
x 5 dot matrix. 

One reason the system is now feasible 
is that Burroughs has eliminated about 
90% of the addressing electronics which 
was necessary with earlier design 
attempts. 

Video phones poised for take-off: 

After years of experimental work and 
predictions that video telephone service 
is ‘just around the corner’, telephone 
manufacturers finally have video phone 
hardware in use commercially. 

Bell Telephone’s PicturePhone ser¬ 
vice, initiated in Pittsburgh in 1970, is 
gradually becoming available in other 
US cities as central telephone offices are 
modified for video service. PABX 
switching services for up to 10 video 
phones are standard equipment, but cus¬ 
tom switching has been installed for 
larger numbers of stations. 

Initial customers for video phone sys¬ 
tems are expected to be medium-to- 
large companies. ❖ 


EA CROSSWORD 



ACROSS 

I Popular Microsoft GUI. (7) 

5 Operational mode of 

a tape player. (7) 

9 Bells. (7) 

10 Name of spacecraft investi¬ 
gating other planets. (7) 

II Susceptibility changes at 
this temperature. (4) 

12 Detect. (5) 

13 Driving most VCRs. (4) 

16 Name of exclusion 
principle. (5) 

17 Person skilled in small 

SOLUTION TO 
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repairs. (8) 

21 Circuit component. (8) 

22 Who developed and named 
the coherer? (5) 

25 Secondary cell type. (2-2) 

27 Invented holography. (5) 

28 Variations in brain potential 
cause .... waves. (4) 

31 Name of analysis of com¬ 
plex waveforms. (7) 

32 New major joint venture in 
satellite communication. (7) 

33 Type of file. (7) 

34 Adjusted for better 
performance. (7) 

DOWN 

1 Part of circuitry. (6) 

2 Group of elements. (3-6) 

3 Break a circuit. (4) 

4 Interacting group of 
devices. (6) 

5 Rating of the Southern 
Cross? (4-4) 

6 Normal lines of wave 
propagation. (4) 

7 Means of showing phase 
difference. (5) 

8 Reducing duty limits 
on equipment. (8) 


14 Opposite to 3 down. (5) 

15 Stores much data. (1,1-3) 

18 Basic property of Earth. (9) 

19 Copy information, 
image, etc. (8) 

20 Non-stereophonic. (8) 

23 First surname of discover¬ 


ers of radioisotopes. (6) 

24 A transmission blocked. (6) 
26 Local failure: flaw. (5) 

29 Popular opera by Verdi. (4) 

30 Musical instrument digital 
interface. (4) ♦> 
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MICROCHIP SENSOR REGISTERS 
FINGERPRINTS USING DIRECT 
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REVIEW OF HP'S LOGICDART 
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INTEL'S NEW PENTIUM II PROCESSORS, IN THEIR SINGLE EDGE CONTACT 
PACKAGE: 233,266 & 300MHZ VERSIONS, COMBINING THE ADVANCED 
TECHNOLOGIES OF THE PENTIUM PRO WITH THE MULTIMEDIA POTENTIAL 
OF THE 57 EXTRA MMX INSTRUCTIONS, PLUS DUAL INDEPENDENT BUSES. 













NEWS HIGHLIGHTS 


INTEL RELEASES 
PENTIUM II PROCESSOR 

Intel Australia has launched the 
Pentium II processor, claimed to bring 
new levels of performance and visual 
computing capabilities to business 
desktop and workstation users. The 
Pentium II processor, introduced at 
speeds of 300, 266 and 233MHz, com¬ 
bines the advanced technologies of the 
Pentium Pro processor with the capa¬ 
bilities of Intel’s MMX media enhance¬ 
ment technology. 

'‘With the expansion of visual com¬ 
puting into business, the performance 


of both processors and PCs must 
increase more than ever before”, said 
David Bolt, General Manager, Intel 
Australia. “Among new users, we envi¬ 
sion the PC routinely translating all 
types of raw data into rich 3D models 
in seconds, helping users better assimi¬ 
late the information at hand. Interactive 
business transactions will combine 
video, realistic graphics and audio to 
educate or demonstrate new products 
or services to potential customers.” 

More than a dozen leading computer 
manufacturers in the Asia-Pacific 
region are already marketing desktop 
systems incoiporating the 266MHz and 


233MHz Pentium II processors. The 
300MHz processor will be available in 
workstations in the third quarter. 

The Pentium II processor combines 
high performance technological 
advancements to improve floating point, 
multimedia and integer performance. 
These include Dual Independent Bus 
architecture, first implemented in the 
Pentium Pro processor, which addresses 
the bandwidth limitations of previous- 
generation processor architectures; 
MMX technology, which has been 
added to the Pentium II processor to 
enhance performance for audio, video 
and graphics applications as well as to 


speed up data encryption and compres¬ 
sion; Dynamic Execution technology, 
which extends the raw performance of 
the processor by allowing more data to 
be processed in parallel in a given period 
of time; and a new Single Edge Contact 
(SEC) cartridge delivery vehicle, 
claimed to provide headroom for future, 
higher performance processors. 

Like the Pentium Pro processor, the 
Pentium II processor has a closely cou¬ 
pled L2 cache design, which helps the 
processor achieve higher performance. 
In the Pentium II processor, the L2 
cache is comprised of industry-sourced 
Burst SRAMs. 


VIDEO PROJECTOR 
PRODUCES 5000 LUMENS 

Digital Projection Inc., a subsidiary of 
UK firm Digital Projection Limited, has 
unveiled a new video projector capable 
of producing extremely bright images 
— claimed in excess of 5000 ANSI 
lumens. The new projector is based on 
Texas Instruments’ Digital Micromirror 
Device (DMD) technology. 

“Our POWER 5dv uses the same 
chassis as the POWER 4dv”, said Mike 
Levi, president of Digital Projection’s 
North American operations, “but is dri¬ 
ven by an even more powerful Xenon 
arc lamp combined with advanced ther¬ 
mal management and optical systems, to 
increase light output by nearly 50%.” 

Digital Projection’s POWER 5dr fea¬ 
tures non-pixelated, film-like images, 
factory pre-converged light valves, a 
claimed luminance uniformity greater 
than 90%, and stable colour reproduc¬ 
tion throughout the lamp life. It’s 
designed for use in demanding large- 
screen applications in leisure and enter¬ 
tainment, business, education, simula¬ 
tion, command and control, staging and 
rental markets. 

Source compatibility includes PAL, 
SECAM, NTSC, VGA, SVGA, XGA, 
and MAC graphics formats up to 1024 x 
768 resolution. A choice of inter¬ 
changeable lenses provide optical solu¬ 
tions for the most demanding arena, sta¬ 
dium, large-venue or rear screen appli¬ 
cations. The illumination system is 
designed around a powerful and com¬ 
pact, extended-life Xenon arc lamp, pro¬ 
prietary to Digital Projection. 

The Digital Projection 5dv and 4dv are 
claimed to represent the highest-level 
execution of Texas Instruments’ three- 
chip Digital Micromirror Device (DMD), 
with light output and performance eclips¬ 
ing CRT, LCD and light valve projection 
alternatives. (Business Wire) 

WINNER OF 68HC05 
DEVELOPMENT SYSTEM 

The winner of the Oztechnics 
68HC05 competition announced in our 
May 1997 issue was Mr Stephen 
Wilson, of Camp Hill in Queensland. 
Mr Wilson has been sent his Oztechnics 
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68HC05 Development System, and we 
congratulate him for his initiative. We’d 
also like to thank the many other readers 
who sent in entries for this competition, 
for their interest and support. 

PHILIPS EXPANDS 
NIJMEGEN WAFER FAB 

To support volume production of its 
new fifth-generation RF wideband tran¬ 
sistors, Philips is investing a further 
US$15 million in the company’s state- 
of-the-art discrete products wafer fab at 
Nijmegen, Holland. This represents yet 
another step in Philips’ plans to make 
the Nijmegen facility, already the 
largest semiconductor plant in Europe, 
the world’s leading source of discrete 
RF products and modules. 


As a result of a general expansion of 
the discrete products fab, one of five 
separate wafer fabs on the Nijmegen 
site, its total production area of 3000 
square metres is now fully operational, 
with all critical wafer handling areas 
meeting Class-100 clean room condi¬ 
tions. Existing products manufactured 
in this facility include general-purpose 
broadband transistors, video modules, 
CATV modules, cellphone RF power 
modules and transistors, and modules 
for cellular basestations. Both MOS and 
bipolar technologies are currently used 
in the manufacture of these products, 
several of which require processing to 
sub-micron geometries. 

The additional US$15 million will be 
spent equipping the wafer fab with the 
specialist equipment required in the 


double-polysilicon process that is used 
to produce Philips Semiconductors’ new 
range of fifth-generation RF wideband 
transistors. 

WINNER OF THE 
FLUKE 18 METER 

The winner of our Fluke 18 
Automotive Meter Competition, as 
announced in our May 1997 issue, was 
Mr Graeme Burrow of Colonel Light 
Gardens in South Australia. Mr Burrow 
has received the Fluke 18 Meter, valued 
at $219, and kindly donated by Dick 
Smith Electronics. 

We congratulate Mr Burrow on winning 
the meter, and would also like to thank all 
of the many readers who sent entries for 
this competition, for their interest. 


MICROCHIP SENSOR 
REGISTERS FINGERPRINTS 

SGS-Thomson Microelectronics has 
demonstrated the first working proto¬ 
type of a microchip that can directly 
register the pattern of a human finger¬ 
tip, detecting variations in the electri¬ 
cal currents running along the ridges 
and valleys of the skin. The prototype 
was demonstrated at the CardTech- 
SecurTech Conference in Orlando, 
Florida. 

The patented electronic fingerprint 
imaging sensor differs substantially 
from existing technologies. Through 
direct physical contact, the sensor array 
‘grabs’ a fingerprint pattern without 
using an optical or mechanical adaptor 
such as a scanner or camera. When the 
finger is placed onto the chip’s silicon 
surface, the capacitive sensors register 
the fingerprint pattern by interacting 
with electric field variations produced 
by the skin’s ridges and valleys. The 
chip then creates an electrical represen¬ 
tation of a fingerprint. The new tech¬ 
nology is claimed to offer superior 
greyscale image quality and a direct 
route to the digital information used in 
the personal identification process. 

“This offers a new dimension in the 
arena of biometrics, which is emerging as 
a key technology for security and identi¬ 
fication,” according to Alan Kramer, 
Director of the Innovative Systems 
Design Group of SGS-Thomson’s 
Central R&D Division. “Some of the 
security applications for this electronic 
fingerprint imaging sensor include PC 
access, electronic security for internet 
transactions, physical identification for 
access to automobiles and buildings, and 
Personal Identification Number (PIN) 


replacement, as well as applications in 
the smartcard, appliance and portable 
electronics fields.” 

Compared with alternate personal 
identification methods such as infrared 
and retinal scans, the electronic finger¬ 
print technology provides heightened 
security, ease of use and cost benefits. 
The compact one-chip solution is 
smaller and lower in power consump¬ 


tion than optical methods, consuming 
less than lmW at 5V. It also generates 
higher image quality than most other 
identification methods, including tech¬ 
nologies based on heat. 

Since the chip’s pixels are on a pitch 
✓of more than 25um, it can be easily inte¬ 
grated into standard CMOS technology 
as used to produce today’s microproces¬ 
sors and other common chips. 

The live fingerprint imager is based on 
a feedback capacitive sensing scheme. 
Two metal-2 plates are placed adjacently 
in the cell area and separated from the 
skin surface by the passivation oxide. 


The skin surface can be thought of as a 
third plate opposed to the metal-2 ones 
and separated by a dielectric layer with 
variable thickness, composed of air. 

From a lumped-model point of view, 
this structure forms two series-connect¬ 
ed capacitors. The metal-2 plates are 
separately connected to the input and 
output of a high-gain inverter, thus 
forming a charge integrator. 


Since the distance between the skin 
and sensor identifies the presence of 
ridges and valleys, an array of cells is 
used to sample the fingerprint pattern. 
The array is addressed in raster mode 
by means of horizontal and vertical 
scanners. The chip also contains timing 
control and voltage references. 

The current prototype is able to cap¬ 
ture a fingerprint image at 390dpi, 
enough to provide high-reliability fin¬ 
gerprint matching based on image pro¬ 
cessing algorithms. Future prototypes 
are expected to increase resolution to as 
much as 750dpi. 
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NEWS HIGHLIGHTS 


CSC AUSTRALIA WINS 
SAT COMMS CONTRACT 

CSC Australia has won a multi-million 
dollar export order to develop software 
for a mobile satellite communications 
network that will operate in Europe. The 
export contract will provide work for 20 
software engineers working out of CSC 
Australia’s Adelaide office during the 
next 12 months. 

CSC Australia signed the contract with 
NEC Australia, which will provide ground 
station equipment and services, and 
mobile terminals to telecommunications 
carrier Nuova Telespazio SpA. in Italy. 
Owned by the Italian Government, Nuova 
Telespazio manages all Italian satellite 
activities within the IRI-STET Group. 

Nuova Telespazio’s M-SAT Mobile 
Telephone System will provide voice, 
fax, data and short message services 
using the European Mobile Satellite 
payload of the Italsat F2 satellite. 

Under the $4 million contract, CSC 
Australia has provided an initial set of 
software and computer hardware similar 
to that developed for the Australian 
Department of Defence’s Interim 
Defence Mobile Communications 
Network (DMCN). 

BELL UBS SETS 
F-0 LASER RECORD 

Bell Labs scientists, working with 
colleagues at Opto Power Corporation 
in Tucson, Ariz., have demonstrated 
record-setting output powers from opti¬ 
cal-fibre lasers. The fibre lasers, each 
pumped by a single semiconductor laser 



Jay car Electronics recently conducted a 
‘Win a Trip to South America’promotion 
in its stores. The lucky winner was Mr 
Dave Warren (R) of Minchinbury NSW, 
here being congratulated by Penrith 
store manager Phil Routley. 

and with the output coupled directly into 
a single-mode fibre, produced from 8W 
to 21W of power. 

The research team has built a cas¬ 
caded Raman fibre laser with an output 
power of 8.5W at 1472 nanometres; 
the laser could be used to boost com¬ 
munications signals in long-haul com¬ 
munications systems. Conventional 
lasers used for this purpose typically 
produce only 0.1 of a watt. They’ve 
also built fibre lasers, with ytterbium- 
doped fibre cavities defined by two- 
fibre Bragg gratings, that yield 16.4W 
of power at 1065nm and 20.4W at 
1101 nm, into a single-mode fibre. The 
lasers’ output power levels are about 
80 and 300% higher than other single¬ 
mode fibre lasers operating at 1065 
and 1 lOOnm, respectively. 

The fibre lasers were pumped by a 


single high-power laser diode array 
with more than 40W of optical power 
at 915nm. In these high-power fibre 
lasers, light from a semiconductor 
laser is guided within the outer layer, 
or cladding, of a specially developed 
fibre with a single-mode core contain¬ 
ing the rare-earth element ytterbium. 
The light is absorbed by the ytterbium, 
which changes its wavelength and 
makes it possible to ‘pump’ optical 
amplifiers that boost communications 
signals. They make it possible for the 
signals to travel longer distances and 
are powerful enough to be used as a 
single source for distribution of the 
signals, through a router, to many 
users. (Business Wire) 

HEWLETT HONOURED 
BY ROYAL SOCIETY 

William R. Hewlett, co-founder and 
director emeritus of Hewlett-Packard 
Company, has accepted the 1997 
Benjamin Franklin Medal awarded by 
the Royal Society for the encourage¬ 
ment of Arts, Manufactures and 
Commerce (RSA). 

The Benjamin Franklin Medal was 
instituted in 1956 to mark the 250th 
anniversary of the birth of Franklin, and 
the 200th anniversary of his election to 
membership of the RSA. The Medal is 
awarded annually, alternately to citizens 
of the United Kingdom and of the United 
States who have forwarded the cause of 
Anglo-American understanding and 
cooperation, particularly in the fields of 
arts, manufactures and commerce. 

Mr Hewlett received the 1997 Medal 


USABC BACKS MORE 
LP BATTERY RESEARCH 

3M has been awarded an additional 
US$24.5 million for continued devel¬ 
opment of Lithium Polymer Batteries 
(LPB) by the United States Advanced 
Battery Consortium (USABC), 
according to Dr William Coyne, 3M 
executive vice president of Research 
and Development. USABC also 
recently granted a US$14.5 million 
two-year contract to Duracell Inc. and 
Varta for their work on a Lithium Ion 
Battery (LIB). 

While both batteries use lithium, the 
LPB has a solid state design. In addi¬ 
tion, when compared with other battery 
technologies currently in use or under 
development, the LPB has the best 


Jelly Roll Design 



LPB Battery Pack 



combination of high specific energy and 
long cycle life. The LPB has an expect¬ 
ed specific energy of 200 watt-hours per 
kilogram and a cycle life comparable to 
the expected lead-acid cycle life of 
greater than 600. 

For electric vehicles to compete 
effectively with conventional internal 
combustion engines, the battery must 
allow vehicles to reach a range of 150 
miles or more. Currently, lead-acid 
batteries produce approximately 
35Wh/kg., which allows electric 
vehicles to travel less than 100 miles 
per charge. 

LPB technology has been developed 
under USABC since 1993. 3M has been 
a leading force in this effort and was 
awarded two contracts previously. 
(Business Wire) 
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in recognition of his entrepreneurial 
achievement, his pioneering manage¬ 
ment practices and company values, and 
his contributions to technology, science, 
education and medicine. 

The medal was presented by the 
Hon. George P. Shultz, former US 
Secretary of State and Distinguished 
Fellow of the Hoover Institution on 
War, Revolution and Peace based at 
Stanford University, and by RSA 
Chairman of Council Ms Prue Leith 
OBE, on May 28, 1997 in California. 

IBM RELEASES 
8.4GB 3" HARD DISK 


How do you keep 
Intel's new Pentium II 
cool, in its vertical 
SEC cartridge? Aavid 
Thermal Technologies 
has developed a new 
family of heatsinks 
designed specifically 
for the job. For more 
information see 
Aavid s web site at 
http://www.aavid. com. 



IBM has announced a record-breaking 
8.4-gigabyte hard disk drive for high 
performance desktop personal comput¬ 
ers, called the Deskstar 8. The world’s 
first desktop PC drive using IBM's 
MRX (Magnetoresistive Extended) 
head technology, the 3” drive sets a new 
world record for data density: 1.74 bil¬ 
lion bits per square inch. 

Deskstar 8 also features Ultra Direct 
Memory Access/33 (DMA/33) technol¬ 
ogy, delivering high transfer rate perfor¬ 
mance. The drive spins at 5400rpm, has 
an ATA-3 interface, uses four platters 
and incorporates a 512KB data buffer. It 
offers 9.5ms average seek time, 5.6ms 
average latency, 5.8MB/s minimum sus¬ 
tained transfer rate and 76.2 - 

127.4MB/s media data rate. 

DIGITAL TO USE 
AMD'S K6 PROCESSOR 

AMD has announced that Digital 
Equipment Corporation will use the 
AMD K6 MMX enhanced processor in 
its Venturis desktop computer family. 
The new K6 processor-based Venturis 
FX-2 systems will run at clock speeds 
from 166MHz to 233MHz and are pre¬ 


dicted to be among the best value desk¬ 
top systems in the industry for commer¬ 
cial computing environments. The US 
selling prices are expected to start at 
US$1250. The new systems include the 
Intel 430TX PCI chip set, three DIMM 
sockets, 64-bit SDRAM interface, a 
256KB pipeline-burst secondary cache 
and system memory expandable to 
256MB. Pre-installed software includes 
Microsoft Windows 95 or Windows NT 
4.0 operating systems, and Digital’s 
ClientWORKS systems management 
and control software. 

TOSHIBA & CHARTERED 
TEAM FOR EMBEDDED DRAMS 

Toshiba Corporation of Japan and 
Chartered Semiconductor Manufact¬ 
uring of Singapore have entered into a 
five-year partnership agreement that 
calls for technology and manufacturing 
cooperation on embedded DRAMs, a 
burgeoning semiconductor business 
segment based on leading-edge system 
on silicon technology. 

Under the terms of the agreement, 
Toshiba will license its embedded DRAM 


technology to Chartered, beginning first 
with 0.35um and migrating to 0.25um. 
After process qualification. Chartered will 
manufacture embedded DRAM products 
for Toshiba and other customers. 

The first embedded DRAM products 
produced under the partnership are 
expected to emerge in the market in 
1998. The 0.35um and 0.25um embed¬ 
ded DRAMs will be manufactured in 
Chartered’s new Fab3, which will serve 
the company’s diverse customer base. 

These embedded DRAMs will 
employ trench-capacitor technology, 
currently used in Toshiba’s 16MB and 
64MB DRAMs. 

Embedded DRAMs integrate tradi¬ 
tional DRAMs with digital logic on the 
same chip, using a common process. 
Such integration offers lower package 
count and reduced power dissipation. 

NAVAL AMATEUR 
RADIO SOCIETY 

The Australian Naval Amateur Radio 
Society (ANARS) is inviting enquiries 
from all radio amateurs and shortwave 
listeners who have a professional naval 
or marine background. ANARS offers 
the opportunity to enjoy amateur radio 
activities in company with ‘kindred 


NEWS BRIEFS 


• The 9th Australian International Electrical and Electronic Industries Exhibition Elenex 
Australia is being held at the Sydney Darling Harbour Convention and Exhibition 
Centre, August 26-29, 1997. 

• Advanced Security Systems has appointed Bernie Harrison as sales engineer to the 
company’s Brisbane office. 

• New Zealand firm General Communications has been appointed distributor for the 
Tektronix range of measurement products. The distribution agreement is not a new 
alliance, as General Communications has been distributor of Tek’s range of broadcast 
television production equipment in NZ for five years. Tek’s range of hand tools products 
will continue to be available from Components and Instrumentation (C&l) and Farnell 
Components. 

• Loudspeaker system manufacturer Richter Acoustics , now owned by Audio Products 
International (Australia), has moved to a new and considerably larger factory at 
Wetherill Park. The new address is Unit 1/6 Muir Place, Wetherill Park 2164; phone (02) 
9604 8799, or fax (02) 9604 8254. 

• Logictech Inc., international marketers of control devices and imaging peripherals for 
personal computers, has appointed Dataflow Computer Services as a distributor in 
Australia. DCS is located at 1 George Place, Artarmon 2064; phone (02) 9417 9700, or 
fax (02) 9417 9797. ❖ 


souls of the sea’. 

Society members conduct weekly nets 
on Mondays at 0930 UTC in CW on 
3532kHz, and on Wednesdays at 0930 
in SSB mode on 3620kHz. They also 
conduct daily SSB nets at 0400 on 
7075kHz and at 0430 on 14,175kHz. 
The Society also promotes various 
awards and publishes regular issues of 
QUA , the official journal of the Society. 

For further information contact the 
secretary of ANARS at 13 Brothers 
Road, Dundas 2117, phone (02) 
9638 3569, email to fayem@sydney.- 
dialix.oz.au or simply join one of the 
nets. ♦> 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY... 



Telecom protection device 



The CLP200M is a new pro¬ 
tection device from SGS- 
Thomson Microelectronics 


that provides transient over¬ 
voltage and overcurrent pro¬ 
tection for telecom lines. It is 


specifically designed for use 
in analog and ISDN line cards, 
PABX systems and other tele¬ 
com equipment for protection 
against lightning surges and 
other dangerous transients. 

It is a dual bidirectional 
device with a peak pulse current 
rating of 100 A for a lO/lOOOus 
surge and provides assured pro¬ 
tection against lightning surges 
up to 4kV, and longer duration 
surges caused by mains cou¬ 
pling or mains contact. 

Other key features include 
a maximum voltage at switch- 


on of 290V, a minimum cur¬ 
rent at switch-off of 150mA 
and a failure status output pin 
that provides a signal when¬ 
ever the CLP200M is shorting 
the line to ground. This signal 
can be used to drive a warn¬ 
ing LED or as an input to a 
fault counter circuit. 

For further information cir¬ 
cle 273 on the reader service 
coupon or contact SGS- 
Thomson Microelectronics, 
Suite 3, Level 7, 43 Bridge 
Street Hurstville 2220; phone 
(02)9580 3811. 


Chipset for 
satellite broadcasts 

Analog Devices has announced SAT- 
COM2, a highly integrated chipset that 
combines all the functions needed to cap¬ 
ture and process high quality audio/video 
signals in direct broadcast satellite (DBS) 
equipment. The AD6461 analog signal 
processor accepts 480MHz intermediate 
frequencies from commercially available 
L-band tuners and demodulates QPSK 
components. A pair of onboard ‘tunable 
bandwidth' filters optimise bit error rate 


and reduce noise and distortion. 

Filtered analog signals are passed to 
the AD6462, where they are digitised, 
error corrected and formatted as an 
MPEG-2 transport data stream. The 
resulting signal output format conforms 
with the open transmission and coding 
protocol specified by the Digital Video 
Broadcast (DVB-S) launch group. 

For further information circle 280 on 
the reader service coupon or contact 
Analog Devices, PO Box 98, West 
Rosebud 3940; phone (059) 86 7755. 
Web site: http://www.analog.com. 



Virtual Dolby 
surround sound 1C 

Medianix Semiconductor 
has announced that its 
MED25006 single-chip, digi¬ 
tal Virtual Dolby surround 
processor has been certified 
by Dolby Laboratories and 
that volume production of the 
chip has started. The IC uses 
24-bit DSP technology to 
implement a 3D surround 


sound algorithm that creates 
the effect of front and rear 
speaker pairs using only two 
speakers. A subwoofer audio 
output is also supported. 
Applications include con¬ 
sumer audio products that 
cannot accommodate more 
than two speakers, such as 
desktop computers, televi¬ 
sions and arcade games. 

Virtual Dolby surround 
technology was unveiled by 


Dolby Laboratories in 
January 1997, and Medianix 
Semiconductor demonstrat¬ 
ed its single-chip implemen¬ 
tation of the audio algo¬ 
rithms on the same day. The 
chip also supports Dolby 
Pro Logic decoding for orig¬ 
inal four-channel plus sub¬ 
woofer surround sound sys¬ 
tems; Dolby 3 stereo output, 
with left, right and centre 
channels; and mono to 


stereo synthesis. The chip 
also contains ‘sweet-spot’ 
adjustment to compensate 
for placement of speakers 
relative to the listener. 

For further information cir¬ 
cle 272 on the reader service 
coupon or contact Medianix 
Semiconductor Inc, 100 View 
Street, Suite 101, Mountain 
View, California 94041; 
phone + 415 960 7081, fax 
+415 960 0478. 


ADC has 230MHz bandwidth 



The AD9070 from Analog Devices is a 
new 10-bit sampling analog to digital con¬ 
verter (ADC) with a usable bandwidth of 
230MHz, a lOOMS/s sampling rate, and a 
power dissipation of 600mW (typical). 
Applications include point-to-point and 
satellite communications, direct IF sam¬ 
pling in communications systems, high 
definition television, spectrum analysers, 
radar, medical imaging, digital oscillo¬ 


scopes and transient recorders. The ADC 
operates from a -5V supply and needs an 
external encode clock to operate. It has an 
out-of-range indicator and comes in a 28- 
pin plastic SOIC package. 

For further information circle 279 on 
the reader service coupon or contact 
Analog Devices, PO Box 98, West 
Rosebud 3940; phone (059) 86 7755. 
Web site: http://www.analog.com. 













3.3V SRAM modules 


';Ut 


White Microelectronics 
now has available 3.3V com¬ 
mercial grade 4Mb and 
16Mb SRAM MCMs with 
JEDEC standard 68-lead 
PLCC packaging. The 
devices are designed for 
3.3V processors and meet 
the requirements of typical 
networking systems, ISDN, 
ATM, VME boards, 
fax/modem cards and other 
applications requiring high 
density SRAM for surface 
mount boards. 

The 4Mb SRAM, 

WPS 128K32V-XFJC, is 
organised as 128K x 32 and 
has access times of 15ns to 
25ns. The 16Mb SRAM, 
WS512K32BV-XCJC, is 
organized as 512K x 32 and 
is user configurable as 1M x 

SOT223 temp sensor 




)28Kx32 

SRAM 


16 or 2M x 8. Access times 
are 15ns to 20ns. The mod¬ 
ules are based on BiCMOS 
technology. 

For further information cir¬ 
cle 278 on the reader service 
coupon or contact Philip 
Farahmand, White 

Microelectronics, 4246 East 
Wood Street, Phoenix, AZ 
85040;phone(602)437 1520. 
Internet http://www.whitemi- 
cro.com. 

A 1000 ohm platinum tem¬ 
perature sensor in a standard 
SOT223 plastic package has 
been released by Heraeus 
Sensor-Nite. The device is 
designed specifically for mea¬ 
suring and compensating for 
the temperature of a printed 
circuit board. The cooling fin 
of the package optimises ther¬ 
mal contact to the circuit 
board and the device mea¬ 
sures with an accuracy of +/- 
0.5% over a temperature 
range from 50 to 150°C. 

For further information 
circle 277 on the reader ser¬ 
vice coupon or contact 
Heraeus Sensor-Nite GmbH, 
Reinhard-Heraeus-Ring 23, 
D-63801 Kleinostheim; 
phone +49 6181 355 211. 


CCD signal 
processor 1C 

Analog Devices has intro¬ 
duced the first members of a 
new imaging product family 
that performs decoding and 
signal processing in a single 
IC. The 10-bit AD9805 and 
12-bit AD9807 CCD (charge- 
coupled device) signal proces¬ 
sors combine a three channel 
correlated double sampler, 
programmable-gain ampli¬ 
fiers, digital gain and offset 
correction. Applications 
include desktop scanners, 


electronic camera backs and 
35mm film scanners. 

The devices convert the 
output from CCD and contact 
image sensor (CIS) modules 
to digital data. They need no 
external support circuitry, 
operate from a +5V supply 
and come in a 64-pin plastic 
quad flatpack (PQFP) sur¬ 
face-mount package. 

For further information 
circle 276 on the reader ser¬ 
vice coupon or contact 
Analog Devices, PO Box 98, 
West Rosebud 3940; phone 
(059) 86 7755. 


Introducing the Industrial 
ScopeMeter Test Tool: 



More Ways To Find The 
Trouble Fast 


The new Fluke 123 Industrial ScopeMeter is a 20MHz dual channel 
DS0, dual channel 5000 count meter and a date-stamped recorder - 
all in one hand-held package. 

• Connect-and-View™ hands-off operation runs through an entire 
troubleshooting sequence without ever touching a button! Excellent 
trigger facilities include video and pre-trigger. 

• Intuitive ease of use with unique "single test lead does all 
measurements" capability. One and the same test lead for waveform 
displays, multiple meter readings, capacitance and resistance meas¬ 
urements and continuity checking. 

• Safety-designed and certified for measurements on 600 Vdc, 
600 Vac rms/(1700 Vpk-pk). It works with a wide range of Fluke 
accessories including current clamps and temperature probes. 

• Large, high brightness cold cathode fluorescent backlit display 
has excellent contrast and visibility from dark corners to broad 
daylight. 

• Optional printer and PC interface as well as optional Windows 
software makes documentation tasks simple. 

• Three-year warranty. 

Also available Fluke ‘B’ Series ScopeMeters to 100 MHz. We stock a 

full range of multimeters, probes, holsters and other accessories. 

Call us with your requirements for technical advice. 


Ask for our T&M Catalogue. Available FREE! 


©MiMP nw Mm 

129 Queen Street, Beaconsfield. Any prices quoted are ex-tax fjgjB 

P.O.Box 37 Beaconsfield NSW 2014 ACN 003 166 952 

Tel: (02) 9698 4111 Fax : (02) 9699 9170 SC9 

Call for name of your local stockist http://www.obiat.com.au 
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SOLID STATE UPDATE 


Battery disconnect 
switching 1C 

An integrated battery disconnect 
switch that can be used with NiCad, 
NiMH, and lithium ion cells has been 
released by Temic Semiconductors. The 
new Si4720CY is claimed to be the 
industry’s first such device to integrate 
P-channel power MOSFETs and level 
shift circuitry in the same package. This 
combination provides the reverse block¬ 
ing capability needed for power supply 
designs which use multiple battery 
types, or for those that need isolation 

12-bit ADC with 
instrumentation input 

Burr-Brown’s new ADS7817 is a 12- 
bit, 4mW, 200kHz sampling analog to 
digital converter with instrumentation 
amplifier input. It features a high imped¬ 
ance, full differential, bipolar input range 
with 80dB common-mode rejection, mak¬ 
ing it suitable for motor control and indus¬ 
trial process control applications. Other 
applications include battery operated sys- 



from the power bus during charging, 
both of which are typical of portable 
computers and portable instruments. 

Because the MOSFETs work as high- 
side switches, the IC is said to eliminate 
the need for 12 or more discrete compo- 


New 


A/D Guarantees 
80dB CMR 



nents, and allows battery switching to be 
controlled directly from a microproces¬ 
sor. The two switches can be used sepa¬ 
rately for functions such as controlling 
the charge of the battery, or switching 
between the battery and the AC adaptor. 
They can be used together or in conjunc¬ 
tion with Schottky diodes to provide the 
reverse blocking capability necessary for 
switching between two battery packs. 

For further information circle 274 on 
the reader service coupon or contact 
Braemac Pty Ltd, 1/59-61 Burrows 
Road, Alexandria 2015; phone (02) 
9550 6600. 


terns such as watches, smoke detectors 
and home medical appliances. 

The device operates down to + 100mV 
with an external lOOmV reference. 
Other features include low power 
(2.3mW at 200kHz), 3uA power down, 
synchronous serial interface, and AC 
common mode rejection. 

For further information circle 281 on 
the reader service coupon or contact 
Kenelec, 2 Apollo Court, Blackburn 
3130; phone(03) 9878 2700. ❖ 



READER INFORMATION SERVICE FORM 


To find out more about the products and services in this issue, 

1 

26 

51 

76 

101 

126 

151 

176 

201 

226 

251 

276 

note the Reader Information Number from the advertisement or 

2 

27 

52 

77 

102 

127 

152 

177 

202 

227 

252 

277 

article, and circle the corresponding number on this cform, and 













post to: Electronics Australia, Reply Paid No.3, Federal 

3 

28 

53 

78 

103 

128 

153 

178 

203 

228 

253 

278 

Publishing Company, PO Box 199, Alexandria NSW 2015 

4 

29 

54 

79 

104 

129 

154 

179 

204 

229 

254 

279 

or fax on (02) 9353 0613. 

5 

30 

55 

80 

105 

130 

155 

180 

205 

230 

255 

280 

Name: 

6 

31 

56 

81 

106 

131 

156 

181 

206 

231 

256 

281 


7 

32 

57 

82 

107 

132 

157 

182 

207 

232 

257 

282 

Company: 

8 

33 

58 

83 

108 

133 

158 

183 

208 

233 

258 

283 

AHrlrp^*?' 

9 

34 

59 

84 

109 

134 

159 

184 

209 

234 

259 

284 

rvuui Coo. 

10 

35 

60 

85 

110 

135 

160 

185 

210 

235 

260 

285 


11 

36 

61 

86 

111 

136 

161 

186 

211 

236 

261 

286 


12 

37 

62 

87 

112 

137 

162 

187 

212 

237 

262 

287 

Countrv: P/C: 

13 

38 

63 

88 

113 

138 

163 

188 

213 

238 

263 

288 

Phone: Home (_) 

14 

39 

64 

89 

114 

139 

164 

189 

214 

239 

264 

289 


15 

40 

65 

90 

115 

140 

165 

190 

215 

240 

265 

290 

Business (_) 

16 

41 

66 

91 

116 

141 

166 

191 

216 

241 

266 

291 

Issue Month: 

17 

42 

67 

92 

117 

142 

167 

192 

217 

242 

267 

292 

To ensure processing please complete Issue Month line (e.g. July EA) 

18 

43 

68 

93 

118 

143 

168 

193 

218 

243 

268 

293 

Please tick the box that best suits you: 

19 

44 

69 

94 

119 

144 

169 

194 

219 

244 

269 

294 

A. Engineer/Designer □ F. Teacher/Lecturer □ 

20 

45 

70 

95 

120 

145 

170 

195 

220 

245 

270 

295 


21 

46 

71 

96 

121 

146 

171 

196 

221 

246 

271 

296 

B. Technical officer □ G. Student □ 














22 

47 

72 

97 

122 

147 

172 

197 

222 

247 

272 

297 

C. Technician □ H. Interested Consumer □ 

23 

48 

73 

98 

123 

148 

173 

198 

223 

248 

273 

298 

D. Programmer/Analyst □ 1. Other (please state) 

24 

49 

74 

99 

124 

149 

174 

199 

224 

249 

274 

299 

E. Manager □ 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

275 

300 


130 ELECTRONICS Australia, August 1997 





































By subscribing 
to Electronics 
Australia this 
month you can 
take advantage 
of our 25% 
discount offer. 

But that’s not 
all, when you 
subscribe you 
will also receive 

an Electronics 
Australia coffee 
mug valued at 


ABSOLUTELY 


rice 


FREE coffee 




V|^' S TOP SELLING 
NE since 1922. 


1 Oo 8 


800 933 


TO SUBSCRIBE: 


FREECALL 1800 800 933 

- with your credit card details ready 
or 

(02) 9353 0967 

or 

Cut out or photocopy this coupon and send to: 

Federal Publishing Subscriptions 
Reply Paid No.3 
POBox 199 
Alexandria NSW 2015 

(no stamp required) 

RUSH YOU THE FIRST AVAILABLE ISSUE. 

Any queries about your subscription? 

Call our customer service line on (02) 9353 9992 


tou’II save 
$18.40 over the 
next year 

It’s like getting 
3 issues free! 


YES, I want to subscribe to Electronics Australia 

12 issues $53 (save $18.40) 24 issues $102 (save $40.80) 

PLUS receive an Electronics Australia mug PLUS receive an Electronics Australia mug 

I enclose my cheque/money order for $_payable to Federal Publishing Company 

or charge my: O Visa O Amex O Bankcard O Mastercard O Diner’s Club Expiry Date_/. 


Cardholder’s Name: 

Card No: 



inrm 

Sianature: 

Date:_/ 

/ (Unsigned orders will not be accepted) 

Send to: 

Street No & Name: 

Town/Suburb: 

State: 

Postcode: 

Phone: Home ( ) 

Business ( ) 



Payment to accompany subscription cards - Not refundable. Offer open to Australian residents only. Overseas prices on application (Fax 61 2 9353 0967) 


Hurry! Offer Ends 19th August, 1997. 




























HP's LogicDart 

Hewlett-Packard describes its new LogicDart as an ‘advanced logic probe’. After trying one out 
for a short time, we can certainly agree. It combines a traditional logic probe with a 3-1/2 digit 
DVM/ohm meter, a 33MHz frequency counter and a three-channel lOOMS/s logic timing analyser 
— all in a handy handheld package only slightly larger than a compact DMM! 


by JIM ROWE 

Not all that long ago, logic probes were little more than a 
couple of comparators in a probe body, driving red and green 
LEDs. Many of us built one ourselves, and the simplest ver¬ 
sions did little more than indicate a logic ‘high’ or ‘low’, gen¬ 
erally for one particular logic family (say TTL, or CMOS). 

The more elaborate models would indicate the high-imped¬ 
ance ‘tristate’ condition as well, and if you were ambitious 
they might also have a latch or one-shot to register the passing 
of a pulse. That was about as elaborate as most logic probes 
got — simple and unpretentious, but still very handy for basic 
troubleshooting in digital circuits. 

I still have a couple of these traditional logic probes in the draw¬ 
er under my bench. But after trying out HP’s new LogicDart 
they’re never going to seem the same again... 

Of course, the only real shortcoming of those traditional 
probes is that they’re only logic probes. If you want to check a 
board’s supply rails properly, you still need a DMM; it’s the 
same if you want to check track continuity or the value of a 
pullup or timing resistor. And if you want to verify that the var¬ 
ious clock signals are right, you still need to fire up the scope or 
the frequency counter. As for wanting to compare the relative 
timing of a couple of signals against the relevant clock — that’s 
when you’ll probably need a logic analyser. 

Wouldn’t it be great if somebody was able to come up with 
a single instrument capable of doing all of these jobs? They 
have, and it is; because that’s just what HP has achieved with 
the LogicDart (HP E2310A). 

When you first turn the LogicDart on after replacing the bat¬ 
teries, an ‘about’ display appears and describes the instrument 
as ‘your personal digital troubleshooter’. To my mind that’s a 
pretty apt description. 

In fact it’s a very impressive little beast. In a compact but 
rugged case only slightly larger than a typical DMM, HP’s engi¬ 
neers have managed to squeeze the functions of a 3-1/2 digit dig¬ 
ital voltmeter, an ohmmeter, a continuity/diode tester, a digital 
frequency counter, and a three-channel logic timing analyser 
with waveform storage and sampling up to lOOMS/s. Oh, I 
almost forgot — there’s also a built-in digital clock and calendar, 
and last but not least, a logic probe! 

For DC voltage measurement the LogicDart operates over the 
range from -35V to +35V, with a rated accuracy of +/-(0.5% of 
reading + 2 counts) and a resolution of lOmV. For resistance 
measurement it measures from 0.0 lkQ (10Q) to 120k£2, with 
essentially three digits of resolution and an accuracy ranging 
from +/-(1.5% of reading + 1 count) at the low end, to +/-(7.9% 
of reading + 1 count) above 12kf2. The continuity LED and 
optional beeper operate below around 140Q. 

For frequency measurement, it operates over the range from 
1Hz to 33MHz, with only one digit of readout below 10Hz, 
two between 10Hz and 99Hz, and three from 100Hz to 
33MHz. The rated accuracy is +/-(0.1% of reading + 1 count). 

As a logic probe, it has the usual high (1) and low (0) logic 
level LEDs, which are both off in the tri-state mode and in this 
case also flash alternately at a fixed rate if the LogicDart detects 
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a pulse train or other dynamic waveform. The high and low logic 
thresholds can be set up to correspond to TTL (3.3V CMOS), 5V 
CMOS, or ECL. The beeper can also be enabled if you wish, to 
provide two different audio tones for high and low (giving an 
alternating two-tone beep for a pulse train). Glitches of 15ns or 
greater duration can be detected. 

Extending these functions as a logic analyser, the LogicDart 
can make use of two further input channels in addition to the 
main ‘Channel 1 ’ input used for the functions just described. 
It therefore becomes a three-channel logic timing analyser, 
sampling at up to lOOMS/s and taking records of 2048 samples 
per channel. There’s a choice of edge, pattern or edge/pattem 
combination triggering, and the effective timebase range can 
be set between lOns/div to 20s/div. 

In this mode there are two cursors which can be manipulated 
for relative timing measurements, quite apart from the 
LogicDart’s own ability to make an automatic frequency mea¬ 
surement. As with many modem DSOs and logic analysers 
there’s also one of those magic ‘autoscale' buttons, where the 




instrument automatically sets itself to 
give you at least a ‘ballpark' display of 
whatever signal is present. 

As an analyser you can operate the 
LogicDart in either single or continuous 
sampling mode. You can also save and 
recall waveforms, and compare a new 
waveform with one previously saved. 
And — wait for it — you can even print 
out measurements and waveforms on a 
small portable thermal printer, an 
optional accessory. The two are coupled 
via an infra-red link rather than a cable. 

Micro controlled 

Needless to say these impressive 
LogicDart goodies are under the control 
of a microprocessor, as with most mod¬ 
em test instruments. Despite this it all 
runs on either three AA alkaline cells, or 
a plug-pack power supply (included) 
delivering 12V DC. Typically it will 
operate for about 15-20 hours from a 
set of batteries. 

The case measures 198 x 89 x 38mm, 
and weighs only 400g. At the top of the 
case front is a rectangular LCD screen 
measuring 66 x 37mm, and with an 
active area of about 61 x 33mm. This is 
used for most of the LogicDart’s infor¬ 
mation display, apart from the three 
LEDs at the bottom used for the logic 
probe and continuity indication. 

The LCD display appears to be fully 
bit-mapped, and of about 128 x 64 pix¬ 
els; it’s configured to show both graph¬ 
ical and alphanumeric information, in 
various combinations according to the 
mode you’re in at the time. Although 
the waveform displays given are nomi¬ 
nally only of the ‘logic analyser’ type, 
they do provide some indication of 
intermediate levels — and hence a use¬ 
ful guide to waveform integrity. 

The five buttons visible immediately 
below the display in a horizontal row are 
software-defined function keys, with their 
functions always clearly defined along the 
lowest area of the display. Below these 
again are the LogicDart’s 17 other control 
buttons, arranged as you can see in a fair¬ 
ly intuitive series of groupings. The main 
on/off button is at top left, in a row with 
the three mode select buttons; then there’s 
an array of nine buttons used for things 
like cursor control, timebase range select, 
shift select and waveform saving/recall. 
Down at the bottom are the buttons used 
for acquisition control, and finally the 
‘System’ button used to set the 
LogicDart’s clock/calendar, logic thresh¬ 
olds, display language (there’s a choice of 
six), beep options and so on. 

If you haven’t noticed from the pic¬ 
ture there’s also a ‘Help’ button, which 
produces brief but handy displays of 
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Some of the LogicDart’s display 
modes. From the top are the 
Investigate, Analyse, Compare and 
continuity modes, and finally the 
system setup screen. 


information on mode options and the 
functions of the various keys. This 
makes the LogicDart’s user manual 
largely redundant after you’ve looked 
through it initially. 

I should also mention at this point that 
the LogicDart comes with various 
accessories, as well as the manual and 
AC adaptor. There’s a zip-up soft carry¬ 
ing bag plus three probe leads with a set 
of ‘attachments’ including two ‘brows¬ 
er’ probe bodies with fine sharp points, 
six miniature ‘grabber’ clips, three 
adaptor tips, and some ground leads and 
extender pins. 

Trying one out 

Thanks to our good friends at H-P 
Australia’s TMO division, we were able 
to get our hands on one of the first 
LogicDarts into the country, and I was 


able to try it out for a while. I tried to give 
it quite a workout, by using it to check 
signals in a number of different boards 
(including the final prototype of my PC- 
driven Arb & Function Generator). 

Frankly, I was most impressed. The 
LogicDart really does seem to include 
pretty well all of the functions you need 
for a lot of day-to-day troubleshooting 
in digital circuitry, all rolled into one 
handy and easy to drive little instru¬ 
ment. Instead of having to reach for 
and/or turn on a variety of other instru¬ 
ments, to check out various possibili¬ 
ties, most of the time you merely need 
to press a few buttons on the 
LogicDart... 

My best summary of the instrument is 
that it’s essentially the ‘digital-domain 
multimeter' many of us have needed for 
years, but probably didn't ask for 
because we didn’t think it could be 
done. HP’s designers have my vote, not 
just for seeing the need, but also for 
working out how to deliver the solution 
— and at the price they’ve achieved it. 

By the way regular readers won’t be 
surprised to learn that while I had the 
LogicDart, I carefully opened it up to 
have a look around inside that compact 
case. And the interior turned out to be 
just as impressive as its external func¬ 
tions. The LogicDart is very nicely 
made, and clearly designed for both 
efficient automated assembly and con¬ 
venient later servicing if needed. 

So that’s about it. For anyone who does 
design and/or troubleshooting of digital 
circuitry, you really only have to try out 
the LogicDart to want one. Your only 
problem is likely to be stopping your col¬ 
leagues from borrowing it all the time! ❖ 

HP E2310A LogicDart 

An advanced logic probe or ‘personal 
digital troubleshooter’. Combines a 
logic probe, 3-1/2 digit DC 
voltmeter/ohm meter, diode/continuity 
tester, 33MHz frequency counter and 
three channel 100MS/S logic timing 
analyser in a compact case, with micro¬ 
processor control. 

Good points: Provides just about all of 
the test functions needed for efficient 
troubleshooting in the digital domain, in 
a handy and easy to use form. 

Bad points: If there are any, we could¬ 
n’t find ‘em. It might need a secure 
point to attach a chain, to prevent it 
‘wandering’. 

Australian Price: $1130 plus sales tax 
if applicable. The optional HP 82240B 
portable thermal printer is $205.00 plus 
sales tax. 

Available: By calling HP Australia’s 
Call Centre on 1800 629485. 
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NEW PRODUCTS 


communication signals. 

The instruments are avail¬ 
able in four and two channel 
models and have a real-time 
sampling rate up to four 
gigasamples per second, a 
waveform capture rate up to 
400,000 acquisitions per 
second, an 8MB record 
length, and a 1GHz band¬ 
width. There are five mod¬ 
els in the series, three with 
colour displays and two 
with monochrome displays. 
Prices start at US$14,592 
(TDS 700C) and 
US$10,705 (TDS 520C). 

For further information 
circle 242 on the reader 
service coupon or contact 
Tektronix, Test and 



Measurement Products, 80 
Waterloo Road, North 


Ryde 2113; phone (02) 
9888 0100. 


1GHz scopes 
for communications 

Tektronix has announced 
the TDS 700C and TDS 
500C family of InstaVu dig¬ 
ital storage oscilloscopes 
(DSOs). The new models are 
said to be optimised with a 
new and unique communica¬ 
tions signal analyser pack¬ 
age and other enhancements 
that allow designs to be ver¬ 
ified with a wide variety of 
industry standards. They 
allow direct connection of 
optical and electrical com¬ 
munication signals and the 
extended triggering modes 
are claimed to enable better 
efficiency when capturing 

IR remote control 
via a radio link 

The Powerlink system lets you con¬ 
trol infrared remote controlled audio 
visual equipment anywhere in the 
home. The system includes a relay 
unit, a base unit, two power supply 
units and instructions. The relay unit 
is placed in the room where control is 
needed, and the base unit in the room 
with the equipment being controlled. 

The relay unit senses the output of 
the equipment’s IR remote control 
and relays the code as a radio signal. 
The original code is converted back 
to infrared by the base unit. The 



effective range of the system is 
claimed to be typically 50 metres. 
Additional base and relay units are 
available to expand the system. 
Extension infrared emitters are also 
available to give increased flexibility 
for positioning the base unit. The 
RRP of the Powerlink system is 
£59.99, additional base or relay unit 
is £29.99 and the extension IR emit¬ 
ter is £10. International delivery is 
available. 

For further information circle 244 
on the reader service form or contact 
Nationwide Antenna Systems, 17 
Campbell St., Bowen Hills 4006; 
phone (07) 3252 2947. 


SMD infrared rework tool 



The Solder Light from PDR is a 
focussed infrared hand-held SMD 
rework tool, claimed to allow safe and 
easy removal of all SMD components. 
The process incorporates gentle pre¬ 
heating of the board to be reworked, 
with the Solder Light IR emitter pro¬ 
viding the extra heat energy to the 
component being removed. This causes 
the solder joint to reflow, allowing the 
component to be removed. 

The system allows SMDs with con¬ 
nection points under the body of the 
component to be safely removed, as the 
heat to reflow the solder does not have 
to be driven through the device. 
Instead, reflow occurs at the junction 
of the two sources of heat energy. The 
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balanced application of heat energy 
also allows rework of components with 
heat sensitive parts, including SMD 
connectors which can melt with con¬ 
ventional techniques. 

The controlled heat profile is said to 
be safe and repeatable, preventing 
damage to the reworked component, 
surrounding devices or the PCB. It also 
avoids the situation where a hot gas 
tool can blow away light components 
positioned close to a heavy component 
being reworked. 

For further information circle 247 on 
the reader service coupon or contact 
Computronics Corporation, 6 Sarich 
Way, Technology Park, Bentley 6102; 
phone(08) 9470 1177. 
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Virtual DSO, spectrum 
analyser and DMM 

The Pico ADC 200 is a high speed vir¬ 
tual instrument for use with a PC. 
Together with PicoScope Software, it 
allows a computer to be used as a 50MS/s 
dual channel digital storage oscilloscope 
(DSO), a spectrum analyser or multime¬ 
ter. The external trigger connector also 
doubles up as a simple signal generator. 

The device plugs into the parallel port 
of the PC and is controlled via Windows 
(3.x or 95). It allows a signal to be 
viewed as a waveform, while simultane¬ 
ously showing frequency components of 
the waveform (like a spectrum analyser) 
and AC voltage and frequency values. 

The ADC 200 can also be used as a 
high speed data acquisition/data log¬ 
ging device. Drivers written in C, 
Pascal and Windows (Visual Basic, 
Delphi and Excel) are supplied with the 
instrument. It comes in two versions: 
the ADC 200-50 capable to 50MS/s 
samples and spectrum analysis to 
25MHz, and a lower cost unit with 
20MS/s and spectrum analysis to 
10MHz. Both units are supplied with 
cables, power supply and manuals. 

For further information circle 243 
on the reader service coupon or con¬ 


tact Emona Instruments, PO Box 15, 
Camperdown 2050; phone (02) 
9519 3933. 

Radio operated controller 

Imark Communications has devel¬ 
oped a radio controlled relay switching 
system which operates in conjunction 
with normal mobile and/or portable 
radios that are fitted with a DTMF 
encoder. The controller comprises a 
KG208 mobile radio, a power supply, 
an Imark D104 four-way DTMF 
decoder and an interposing relay mod¬ 
ule, and is housed in a weather resistant 
enclosure. The system can be supplied 
to operate on any RF frequency 
between 66 and 520MHz. 

Up to four DTMF decoders can be 
installed to control four different func¬ 
tions. The decoders can be link-select¬ 
ed to provide N/O or N/C contacts and 
the outputs can be isolated for servic¬ 
ing. Applications include controlling 
lights; security gates and doors; irriga¬ 
tion systems; equipment in plants, fac¬ 
tories, or at mine sites. 

For further information circle 241 on 
the reader service coupon or contact 
Imark Communications P/L, Unit 2, 75 
Mark Street, North Melbourne 3051; 
phone(03) 9329 5433. ❖ 


P.C.B. Makers! 

If you need: 

• P.C.B. High Speed Drill 

• P.C.B. Guillotine 

• P.C.B. Material - Negative or Positive 
acting 

• Light Box - Single or Double Sided, 
Large or Small 

• Etch tank - Bubble or Circulating, 

Large or Small 

• U.V. Sensitive film for negatives 

• Electronic Components and Equipment 
for TAFEs, Colleges and Schools 

• FREE ADVICE ON ANY OF OUR 
PRODUCTS FROM DEDICATED 
PEOPLE WITH HANDS-ON 
EXPERIENCE 

• Prompt and Economical Delivery 

KALEX 

40 Wallis Ave, East Ivanhoe, 
Victoria 3079 

Ph: (03) 9497 3422 
Fax: (03) 9499 2381 

ALL MAJOR CREDIT CARDS ACCEPTED 


A 



Time 
ng Kerne 




680x0, 683xx 
i960 family 
R3000, LR330X0 
80x86/88 real mode 
80386 protected mode 
29000 

Z80, HD64180 


Full-featured,compact ROMable 
kernel with fast interrupt response 

Pre-emptive, priority based task 
scheduler with optional time slicing 

Mailbox, semaphore, resource, 
event, list, buffer and 
memory manager 

Insight™ Debug Tool is available 
to view system internals and gather 
task execution statistics 

Configuration Builder utility 
eases system construction 

For a free Demo Disk and your copy of our excellent 
AMX product description, contact us today. 


File system for floppy 1DE and RAM 
Disk access 

Supports inexpensive PC-hosted 
development tools 

Comprehensive, crystal clear 
documentation 

No-hidden-charges site license 
Source code included 
Reliability field-proven since 1980 


ftALTEC 

SYSTEMS 


Pty Ltd 


9/87 Webster Road 
Stafford Qld 4053 
Ph: 07 3356 8111 
Fax 07 3356 8777 
Email: baltec@baltec.com.au 



International 


Frequency 

Control 

Products 


• Crystals •Filters* 

• Oscillators • 

Quartz & Ceramic 

Hy-Q manufacture and stock an 
extensive range of Quartz Crystals. 
Filters and Oscillators, including 
TCX0 and VCX0. 

We also supply a full range of high 
quality Ceramic devices at 
competitive prices. 

Hy-Q specialises in quality, service 
and delivery. 

17 Winterton Road, Clayton, 
Victoria 3168 Australia 
(Private Bag 100, RMDC 
Clayton Victoria 3169) 

Telephone (03) 9562 8222 
Facsimile (03) 9562 9009 
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Microprocessors 
and Peripherals 


Faster 80C51 MCUs 
take less power 



Philips has introduced a new range of 
80C51 and derivative microcontrollers 
(MCUs) said to feature a 50% increase 
in speed and up to 75% reductions in 
power consumption compared to exist¬ 
ing 80C51 devices. The devices have a 
2.7V to 5.5V operating voltage range, 
and are suitable for battery-powered 
applications such as pagers, PCMCIA 
cards and mobile phones. 

The redesigned 80C51 core has 
allowed an increase in the maximum 
clock frequency from 24MHz to 
33MHz, and makes the chips fully stat¬ 
ic in operation. As a result, the system 
clock can be stopped to reduce standby 
power consumption without losing the 
contents of registers or affecting the 
state of the microcontroller. 

The first members of the redesigned 
80C51 family are now available in 
masked ROM form. Philips’ entire fam¬ 
ily of 80C51 microcontrollers will 
migrate to the new core design by the 
end of 1997. 

For further information circle 201 on 
the reader service coupon or contact 
Philips Components, 34 Waterloo Road, 
North Ryde 2113; phone (02) 
9805 4479. Internet at http://www.semi- 
condutors.phiIips.com. 


Embedded VXI controller 
uses Pentium Pro 

National Instruments has announced 
the VXIpc-860 embedded VXI con¬ 
troller, said to be the first with a 
200MHz Pentium Pro processor. It is 
35% faster than the company’s 200MHz 


Pentium VXIpc-850, and compatible 
with Windows NT/95/3.1. It is also VXI 
plug-n-play compliant, and compatible 
with the company’s LabVIEW and 
LabWindows/CVI application software, 
test executive software, and NI- 
VXI/VISA bus interface software. 

Like all of the VXIpc-800 series, the 
controller features a modular, PCI- 
based local bus design with an inter¬ 
changeable daughterboard to upgrade to 
new microprocessors. It has the MITE, 
MANTIS, and TNT4882C custom 
ASICs, and can achieve a VXI data 
transfer rate better than 30Mb/s. 

Also included are 16MB of DRAM 
(upgradeable to 128MB) and a 1.3GB 
(or larger) internal, enhanced IDE hard 
disk. The front panel has connectors 
for a super VGA monitor, a GPIB 
interface, serial and parallel ports, 
SCSI-2, and 10-Base-T Ethernet. Also 
on the front panel are two PCMCIA 
slots (one Type II and one Type III), a 
single full-size expansion slot that 
accepts either a PCI or an ISA plug-in 
board, VXI clock and trigger signals, 
and an internal floppy drive. 

For further information circle 207 
on the reader service coupon or con¬ 



tact National Instruments Australia, 
PO Box 466, Ringwood 3134; phone 
(03) 9879 5166. Website at 

http://www.natinst.com/. 
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Eurocard PC with 
PAL/NSTC Video 


The PC-EYE is an embeddable PC 
card with built-in video capture. It 
allows composite video or S-video for¬ 
mat PAL/NSTC sources to be 
processed for live video display on 
Windows-based systems. It is built 
around the EC586 high performance 
PC sub-system, and the EC586TV 
mezzanine module. 

Images can be acquired from camera, 
VCR, or other PAL/NSTC sources and 
displayed to screen on a resizable win¬ 
dow within a Windows-based system. 
Live video functions can be added to 
suit client applications. 

The EC586 is a Pentium PC on a sin¬ 
gle 100 x 160mm Eurocard and has all 
the features and functions normally 
found in a complete PC. It can often be 
used as a stand-alone single board com¬ 
puter and has both PC/104 and 
IEEE 1000 interfaces for expansion with 
industry standard modules. 

For further information circle 208 on 
the reader service coupon or contact 
DGE Systems Pty Ltd, 103 
Broadmeadow Road Broadmeadow, 
2292; phone 1800 818 736. 

16K and 32K 
Serial EEPROMs 

Atmel Corporation has announced the 
availability of the AT24C128 and 
AT24C256, a pair of ultra-high density, 
two-wire serial EEPROM devices 
specifically developed for the cellular 
phone market. The devices are orga¬ 
nized as 16,384 (16K) and 32,768 (32K) 
x 8-bits respectively. In cellular phones, 
these devices are used to store frequent¬ 
ly dialled numbers, last number called 
and other memory-based functions. 
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Additional applications include high 
end TV chassis, pagers, set-top boxes, 
digital cameras, and other portable con¬ 
sumer applications. 

The devices are available in 1.8V, 2.7V 
and 5V versions, and support clock fre¬ 
quencies up to 1MHz. They are currently 
being offered in 8-pin JEDEC PDIP and 
8-pin EIAJ SOIC packages and are plug¬ 
in replacements for previous generation 
lower density Atmel devices. The new 
devices are also being offered in the new 
chip array BGA package. 

For further information circle 210 on 
the reader service coupon or contact 
Atmel Corporation, 2325 Orchard 
Parkway, San Jose, CA 95131; phone 
(408) 441 0311, Web site at 

http://www.atmel.com. 


USB-based micros 

Motorola has announced the first of a 
family of universal serial bus (USB) 8-bit 
microcontrollers, the 68HC(7)05JB2 and 
68HC05JB2 which are aimed at low- 
speed USB computer mouse applications. 

The 68HC(7)05JB2 has an on-chip 
memory of 2048 bytes of user ROM (or 
EPROM) and 128 bytes of user RAM. It 
also has 16-bit input capture/output com¬ 
pare timers, 10 bidirectional I/O pins, a 
low voltage reset (LVR) circuit, a 3.3V +/- 
10% DC voltage for the USB pull-up 
resistor, and hardware mask and flag for 
external interrupts. It provides fully static 
operation with no minimum clock speed, 
multifunction timer, power saving STOP 
and WAIT modes, illegal address reset 
and an 8 x 8 unsigned multiply instruction. 

Mask options for the 68HC05JB2 
include external interrupt pins, edge 
triggered or edge and level triggered; 
port A and port B pulldown and pull-up 
resistors connected or disconnected; 
port A PAO-PA3 external interrupt 
capability enabled or disabled. 

For further information circle 209 on 
the reader service coupon or contact 
Motorola Australia, 673 Boronia Road, 
Wantirna 3152; phone (03) 
9887 071 !.❖ 



The brighter 
choice for scope 
applications. 


Fluke ScopeMeter® 99B test tool. 

• 100 MHz portable scope with 

5 GS/s repetitive sampling rate. 

• Bright, high-contrast back-lit 
display and 4 hours battery life. 

• 30k deep ScopeRecord™ 
memory. 

• TrendPlot™ meter logging and 
graphing with time and date 
stamp. 

• TV video field and line triggering. 

• Gray-scale display shows 
modulation, jitter and noise as on 
and analog scope. 

• Optical RS 232 interface for 
communication with FlukeView 
application software or printer. 

• Complies with safety standard 
IEC 1010-1 CAT III 600V 

• Three year warranty. 

Other ScopeMeter B Series n models are the 

92B, 96B and 105B. 


For more information contact your nearest 
Fluke distributor. 

VIC Rapid Tech Equipment (03) 9887 3777 
OLD Colourview Electronics 1800 803 166 
SA Trio Electrix (08) 8234 0504 

WA Leda Electronics (09) 361 7821 
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500 WATT PURE 
SINEWAVE INVERTER 

if* 


YOU MAY BUY CHEAPER 
BUT YOU WON’T BUY BETTER 


THIS ONE 
WILL MEET 
YOUR NEEDS 


► RATED POWER-500W@ 60 C 

► PEAK POWER- 1500W 

► BATT. VOLT. - 12VDC or 24VDC 

► FREQ.- 50Hz, QUARTZ STAB. 

► OUTPUT-230VAC +10% 

► PURE SINE WAVE 

► OP. TEMP. (TESTED to 60°C) 

-20°C to +45°C 

► RELATIVE HUMIDITY - 90% 

► NO-LOAD CONS.- <0.2AMPS 

► PROTECTION INDEX-IP225 

► CE CERTIFIED 

► OVERALL DIM. (LxWxH) 

346 x 218X90MM 

► WEIGHT-3KG 

► 240 VOLTS ANYWHERE - ANYTIME 


We have waited over 6 mths tor the Baintech inverter to be developed for our 
Australian market to meet your needs for a very reliable inverter that will run your TV, 
Computer, Fans, Drills, Chart plotters, Floodlights, Bench grinders, Electric motors, 
Bar Fridge, etc. It's finally here! An outstanding full continuous 500 watts - In high 
humidity & 45 degree heat. THAT’S HOT! GUARANTEED! 

DAINBRIDGE TECHNOLOGIES P/l - 77 Shore St. Cleveland. 4163. Old. 

PH: (07) 3821 3333 FAX: (07) 3821 3977 
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PLC review: 

THE SPLAT SL88 
MICROCONTROLLER 

Programmable logic controllers can be put to use in a vast range of applications, from home secu¬ 
rity to home automation; from running lights, to running a bottle factory. The SL88 from Victorian 
firm Microconsultants is aimed more at hobbyists and people needing to control small machinery 
at a low cost — and what’s more, it’s designed and built in Australia. 


by GRAHAM CATTLEY 

If you have ever tangled with a pro¬ 
grammable logic controller (PLC), 
you’ll know that at best they tend to be 
frustrating, lumbering beasts that take 
months of experience to program effec¬ 
tively. You’ll also know that most of 
them use a rather antiquated program¬ 
ming system known as a ‘ladder dia¬ 
gram’. These diagrams attempt to repre¬ 
sent the program structure as though the 
PLC were made up from a series of 
interconnected relays. 

This is perhaps because early PLCs 
were a series of interconnected relays. 
Great racks of them, in fact. Any major 
changes to an existing program were 
done with an angle grinder, a box of 
new relays, and several miles of wire. 

Needless to say, the microprocessor 
revolution changed all this, and you can 
now see an entire factory controlled by 
a small box on the wall. Unfortunately, 
many modern PLC systems inherited 


the programming techniques of their 
prehistoric ancestors, mainly for back¬ 
ward compatibility. Another feature 
that’s been preserved is the price: today 
you’re likely to be up for $1000 or so, 
even for a bare-bones system. 

The SL88 

The SPLat SL88 is a simple, straight¬ 
forward microcontroller made in 
Australia by Microconsultants, an 
Australian company which realised that 
what the world really needed was a sim¬ 
ple, off-the-peg microcontroller unit 
that could be used by anyone needing to 
control a small to medium system. 

The SL88 differs from most other PLCs 
systems in three important areas: simplic¬ 
ity, ease of use, and price. The SL88 costs 
around $150.00, consists of a single high 
quality PC board measuring just 88 x 
95mm (the size of a floppy disk), and yet 
provides the following features: 


• Eight inputs; 

• Eight outputs; 

• Four timers timing over the range of 
100ms to 0.9 hours; 

• Another four timers timing from 
10ms to 5 seconds; 

• 24 data memories; 

• 500 program steps; 

• an RS-232C interface for download¬ 
ing programs from a PC, and 

• LED indicators on all inputs and out¬ 
puts. 

A built-in regulated supply running 
off 24V DC (or 18V AC) powers the 
controller, and all off-board connec¬ 
tions are made by screw terminals. 
Each output is rated at 400mA, with 
the controller able to support a total 
output current of 1A. 

As you can see from the photo, there 
is relatively little on the board, with 
almost all the work done by the large 
68HC705 microcontroller IC in the cen¬ 
tre. The PC mounted DB9 socket allows 
you to plug the controller into a standard 
COM port on your PC for programming 
the controller’s internal EEPROM, 
while the 17 LEDs indicate the status of 
the inputs and outputs, as well as power. 

SPLat/PC software 

The SPLat SL88 package consists of 
the SPLat SL88 board and a single flop¬ 
py disk containing the SPLat/PC soft¬ 
ware and support files. That’s it — no 
thousand page manuals or user guides to 
digest. The whole basis of the SPLat 
system is that you can get the thing up 
and running in a matter of minutes. 

The SPLat/PC software supplied is 
designed to perform two main tasks: 
first, to let you write your program and 
download it into the SL88; and second, 
to perform an emulation of the micro¬ 
controller so that you can test your pro¬ 
gram in situ. 

This latter function is perhaps the 
most interesting and enjoyable part of 
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working with the SPLat/PC system, in 
that you can make real time changes to 
your code and see the results immedi¬ 
ately. There’s no need to go through the 
cumbersome edit-save-compile-down¬ 
load-run routine every time you want to 
make any changes. 

The SPLat/PC program consists of a 
number of different windows, each dis¬ 
playing a different aspect of the micro¬ 
controller’s operation. One of the most 
interesting of these is the input/output 
window, which shows a block of eight 
DIP switches and a row of eight LEDs. 
The switches are effectively connected to 
the controller’s eight inputs, and can be 
turned on or off by clicking on them with 
the mouse. The output from your program 
is displayed on the row of LEDs, which 
change colour when they turn on. 

All this happens in real time, so you can 
get a pretty good idea of how your pro¬ 
gram will behave in the real world. Other 
windows show the status of the stack (a 
temporary storage system), a listing of the 
values of any used variables, and the sta¬ 
tus of the eight built-in timers. 

SPLat/PC appears to be well written, 
with much attention to detail, and a sen¬ 
sible layout. A couple of the nicer 
touches include the ability to view stack 
values in hex, boolean, or decimal nota¬ 
tion, and automatic scaling of timer val¬ 


ues to compensate for running the pro¬ 
gram in the emulator. 

The actual programing language is a 
sort of cross between BASIC and assem¬ 
bler, with reverse-Polish stack based 
arithmetic operations. All very well, you 
say, but what good is all this if you’ve 
never been able to program the VCR, let 
alone a PLC — besides, wasn’t I raving 
on at the start of the article about how dif¬ 
ficult PLCs are to program? 

Well, yes I was, but there is one 
aspect of SPLat/PC that I haven’t men¬ 
tioned yet — the help and tutorial file. 
This file is marvelous. Displayed in 
Windows Help file format, it walks you 
through the whole system in a graduated 
series of experiments that can be per¬ 
formed quickly and easily. 

Even if you can’t drive a programma¬ 
ble calculator, you’ll have no problem 
working through each of the demonstra¬ 
tions, each of which introduce a differ¬ 
ent aspect of programming PLCs. It is 
aimed very much at people who haven’t 
programmed before, and with the 
advantage of running each of the pro¬ 
grams on the emulator, single-stepping 
and changing inputs on the fly are easy 
and simple to do. 

If you have a real SL88 plugged into 
the serial port, its outputs will mirror 
what’s happening on the screen — very 


handy for testing in a real system, and 
very encouraging for new users who 
can see that their program actually does 
something. 

The tutorial covers more that just 
programming, however. It goes into 
control systems and concepts, and in 
later stages it covers state machines 
and state diagrams. 

So, if you are looking at a simple way 
to control a sprinkler system, stage 
lighting or even a large model railway, 
consider using the SL88 programmable 
logic controller; it’s cheap, simple, easy 
to program and Australian made. What 
more could you ask? ❖ 

SPLat SL88 

Good points: Cheap enough to use in 
most applications, terrific help file, pro¬ 
gram editor includes SL88 emulator. 
Bad points: Inputs and outputs are 
not electrically isolated. 

RRP: Around $150.00. 

Available: Should soon be available 
from most major electrical/electronics 
suppliers, or contact Microconsultants 
directly at 2/12 Peninsula Blvd, 
Seaford, Vic. 3198. Phone (03)9773 
5082; web site http://www.microcon- 
sultants.com, where you can down¬ 
load a free copy of SPLat/PC. 
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Silicon Valley 

NEWSLETTER 



Microsoft pumps $1B 
into cable company 

Impatient with what he sees as the low 
speed with which television and com¬ 
puter technologies are being integrated. 
Bill Gates has announced that Microsoft 
is investing US$1 billion in Comcast, 
the fourth largest US cable television 
company — with 4.3 million sub¬ 
scribers. Microsoft will own 11.9% of 
Comcast. Most importantly, the deal 
will put Microsoft in position to force 
Internet integration into the television 
industry, which has been reluctant to 
succumb to the wild and wacky world of 
the Internet. 

Gates said that he and Comcast presi¬ 
dent Brian Roberts will work closely 
together regarding the direction of 
Comcast. Microsoft treasurer Greg 
Maffei will serve as an observer on 
Comcast’s board of directors. 

Driving the deal is Microsoft’s belief 
that its current dominant position in the 
personal computer software industry has 
created a unique, but time-limited win¬ 
dow of opportunity to control the future 
direction of the Internet into the con¬ 
sumer market through television. 

“This move is geared towards 
Microsoft casting itself as a massive 
information company for the next centu¬ 
ry”, said Stephen Auditore, president of 
Zona Research, a television industry 
market research firm. “By investing in 
Comcast, they are essentially going to 
get themselves something of a captive 
delivery mechanism for content.” 

The first to benefit from the Comcast 
investment will be WebTV, the San 
Francisco company that is marketing 
set-top boxes which allow TV viewers 
to surf the Internet. WebTV’s progress 
in the market has been hurt by the slow 
pace at which telephone and television 
companies are updating their equipment 
to handle Internet traffic. 

Comcast will use much of the $1 bil¬ 
lion from Microsoft to accelerate the 
construction of fibre-optic cable to 
expand high-speed Internet access. 
Comcast is currently testing modems 
that would hook people’s computers to 
the Internet via cable. 

Gates said Microsoft will have a ready 


market for a version of the WebTV box 
it is currently developing to hook into 
the Comcast cable system. The WebTV 
software eventually may be put inside 
new set-top boxes that cable operators 
buy for customers, potentially putting 
channels for cable TV alongside Internet 
access. Microsoft is also developing 
software to enable personal computers 
to be easily hooked up to cable lines for 
Internet access. 

S3, Faroudja to make 
super video chips 

Would you like to have HDTV-quali- 
ty video images on your computer 
screen? A new alliance between chip- 
maker S3 in Santa Clara and the televi¬ 
sion engineering firm Faroudja 
Laboratories in Sunnyvale is aimed at 
developing a set of chips that will pro¬ 
vide PC displays with unmatched video 
display capabilities. 

The two firms said they hope to have 
a prototype circuit board ready by the 


end of this year. The circuits to be 
designed will eliminate the distortions 
that typically occur when moving 
images from material developed for 
television broadcasting are played back 
on PC screens. 

S3 is a US$460 million manufacturer 
of multimedia accelerator chips which 
are used, among others, by nine of the 
world’s top ten PC manufacturers. 
Faroudja Labs is one of the world’s lead¬ 
ing television engineering firms, with 
numerous inventions found in a majority 
of TV sets on the market today — 
including Sony’s Trinitron sets. In the 
late 1980s, Faroudja developed high-def- 
inition TV technology that worked with 
existing NTSC transmission standards. 

IDT launches its 
200MHz MMX processor 

It works just like a 200MHz MMX 
processor from Intel, but the new IDT- 
C6 microprocessor launched by 
Integrated Device Technology (IDT) 



An engineer at Sandia National Labs in New Mexico checks connections in one 
of the 86 cabinets of the new Intel-supplied parallel supercomputer ; which has 
just achieved an incredible performance of 1.34 teraFLOPS (million-million 
floating-point operations per second). The computer uses some 9200 200MHz 
Pentium Pro processors, has no less than 573GB of system memory and a 
staggering 2.25TB (terabytes) of disk storage. (Courtesy Businesswire) 
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Sun breaks ban on encryption exports 

Sun Microsystems has begun to market an advanced computer data encryption 
technology to customers worldwide, in defiance of US government policies that 
prohibit American companies from selling such software to overseas customers. 
Sun said it will be able to sell the software legally, because it was developed by 
the company’s Russian-based subsidiary, Elvis. There are currently no laws 
against US companies selling encryption products that were developed outside the 
United States. 

Sun said its encryption software is far more sophisticated than anything US 
companies are currently allowed to export. 

Executives at RSA Data Security, the Silicon Valley company that pioneered the 
public-key type of encryption technology in the 1970s, said the Sun move could 
mean the beginning of the end for the US ban on encryption export controls. “This 
is a significant part of the wall coming down. That sound you’re hearing is the 
dying gasp of a Cold War dinosaur”, said RSA president John Bidzos. 

Industry officials have been negotiating with the federal government for more 
than a decade for relaxation of encryption export controls, in the face of the avail¬ 
ability of such products in overseas markets from local developers. To date, the US 
government has maintained it will only allow for encryption exports if the prod¬ 
ucts incorporate code that national security and federal law enforcement agencies 
would be able to crack. 

At Sun, executives tried to downplay the notion that their company was out to 
force the inevitable. “I want to emphasize that we had no intention of politicizing 
this. This development has come out of market demand. Our customers require 
this security, and we are giving it to them”, said Humphrey Polanen, general man¬ 
ager of Sun’s security and electronic commerce group. 


costs hundreds of dollars less than the 
Intel chip and could bring PC prices 
down below US$1000. 

That is exactly the market IDT is aim¬ 
ing for and Glenn Henry, president of 
Centaur Technology, the Texas-based 
IDT subsidiary that developed the C6 for 
IDT, says that market will become huge 
in the next decade. The IDT-C6 will sell 
for around US$100 per chip, compared 
to around $450 which Intel charges for a 
comparable MMX Pentium. 

Henry said he doesn't expect to be 
running into Intel in the market. “We’re 
not taking on Intel. We’re focusing on a 
part of the marketplace that’s under¬ 
served by the other players”, Henry said, 
adding that the PC microprocessor mar¬ 
ket is large and profitable enough for 
several more players to operate effec¬ 
tively without having to engage in cut¬ 
throat competition. 

IDT is best known as a manufacturer 
of high-performance SRAM memories 
and other specialty circuits. The compa¬ 
ny clearly leveraged its chip manufac¬ 
turing expertise in developing the C6, 
which contains 5.4 million transistors on 
a die measuring just 88mm 2 — about 
half the size of a similar Pentium. The 
chip is produced on a 0.35um line using 
a four-layer-metal CMOS process. 

And Cyrix makes four... 

Cyrix, the Texas chipmaker, has 
become the fourth company to offer PC 
manufacturers a family of medium to 
high-end MMX-capable microproces¬ 
sors to run Windows-based operating 
systems and applications. The compa¬ 
ny’s new 6x86MX processors run at 
166MHz, 200MHz and 233MHz, and 
cost about half of what market leader 
Intel charges for similar products. 
Earlier Advanced Micro Devices and 
upstart Integrated Device Technology 
launched Pentium II-class processors. 

At US$320, the Cyrix 233MHz 
processor compares with $469 that 
AMD charges for its comparable K6, 
while Intel has put a $583 price tag on 
Pentium II chips in this class. Industry 
analysts said Intel’s price structure has 
only one way to go in the face of the 
new competition — and that is down, 
way down. “I think Intel will bomb their 
prices”, said analyst Jim Poyner. 

Intel’s next round of scheduled price 
reductions wasn’t until August. But ana¬ 
lysts were expecting that Intel’s system 
of regularly scheduled price cuts would 
be an early victim of the unprecedented 
competitive situation Intel is facing in 
the processor market, which it virtually 
had to itself until two months ago. 

Cyrix said one of its first customers 


for the new line is CyberMax Computer, 
which will be marketing a line of Cyrix- 
based PCs ranging from US$1900 to 
$2300. Comparable Intel-based systems 
cost around $3000. 

Chip veteran to head SIA 

George Scalise, a long-time semicon¬ 
ductor industry veteran and architect of 
the first US-Japanese chip trade agree¬ 
ment in 1986, has been elected to 
become the new president of the Silicon 
Valley-based Semiconductor Industry 
Association. Scalise, who is 63 and was 
a vice president at Apple Computer, suc¬ 
ceeds Thomas Armstrong who left the 
association in March. 

Scalise joined Apple last spring to help 
the company’s then freshly-appointed 
CEO Gil Amelio turn around the strug¬ 
gling computer maker. Scalise followed 
Amelio from National Semiconductor. 
He spent a large part of his career at 
Advanced Micro Devices in Sunnyvale 
and Fairchild Semiconductor. 

CMOS processors in 
new IBM mainframes 

Mainframe computers are far from 
dead. To prove the point, IBM has 
released the fourth generation of its top- 
of-the-line 390 Series mainframes, 
machines that offer more bang for the 
buck plus vastly improved data security 
and user friendliness. 

The new System 390 mainframes run 
on CMOS-based microprocessors, as 


opposed to the traditional custom circuit 
boards. Their low power consumption 
has eliminated complex and costly water 
cooling systems, allowing IBM to deliv¬ 
er machines that cost much less than the 
previous generation 390s, yet offer sim¬ 
ilar performance. 

IBM said it expects a large portion of 
its current mainframe customer base to 
upgrade to the new machines, which are 
far less costly to operate and maintain. 
The company also expects the machines 
to do well in the market for corporate net¬ 
work servers and Internet access systems. 

Barrett becomes 
Intel president 

Craig Barrett, fondly referred to with¬ 
in his company as ‘Mr Intel Inside’, has 
been promoted to the position of presi¬ 
dent — replacing Andy Grove, who has 
become chairman. Grove retains his title 
of chief executive officer. 

The new line-up more closely reflect 
the roles both men have been playing. 
Grove manages Intel’s overall opera¬ 
tions and interfaces with the outside 
world, while Barrett, as chief operating 
officer, has been making sure Intel’s 
internal operation continue to run 
incredibly smoothly and profitably. 

Many inside and outside of Intel cred¬ 
it Barrett for much of Intel’s success. 
“Craig Barrett has got to be one of the 
most powerful unknown people in the 
industry”, said Linley Gwenap, editor of 
Microprocessor Report newsletter. ❖ 
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Computer News 
and New Products 



Cordless keyboard with touchpad 



The VersaPoint from cordless keyboard with a 

Interlink Electronics is a touchpad pointing device. 


The keyboard has 79 keys 
and a rectangular touchpad 
located below the space bar, 
with two mouse buttons 
immediately below. The 
VersaPad touchpad operates 
as a standard two-button 
mouse, with pointing accom¬ 
plished either by finger pres¬ 
sure or the supplied stylus. 
Software drivers are includ¬ 
ed for Windows 3.x, 
Windows for Workgroups 
and Windows 95. The touch- 
pad is claimed to provide 
precise cursor control. 

The unit uses a broad beam 
infrared link to communicate 
to a discrete receiver that plugs 
into the computer. Connectors 
include a PS/2 plug with serial 


port adaptor for the touchpad, 
a mini DIN plug for the key¬ 
board and an adaptor to full 
size DIN for traditional desk¬ 
top machines. Up to four units 
can operate simultaneously in 
the same vicinity by selecting 
different channels. The key¬ 
board is battery powered with 
four AA alkaline batteries and 
has a sleep mode that gives a 
typical battery life of one year. 
It has an RRP of $229. 

For further information cir¬ 
cle 161 on the reader service 
coupon or contact BJE 
Enterprises, 124 Rowe Street, 
Eastwood 2122; phone (02) 
9858 5611. Internet at 
http://www.interlinkelec. 
com. 


Computer for hostile environments 

Lucas Control Systems has introduced the Deeco ST-x 130 
486 Pentium-based computer for rack-mounted applications. 
It is designed for use in hostile environments such as extreme 
factory temperatures and conditions of high humidity, shock 
and vibration. 

The computer is claimed to be 100% compatible with IMB 
PC/AT software, and is available in SX to DX4 (100MHz) 
versions. An optional Pentium Overdrive processor is also 
available. All versions have two 72-pin SIMM sockets for up 
to 64MB of DRAM. It has a 213mm Sharp colour LCD dis¬ 
play (640 x 480 pixels) with optional SealTouch infrared (IR) 
touch controller, which eliminates the need for a keyboard. A 
standard keyboard or mouse can also be used. 

The computer includes three full-size and one half-size ISA 
card slots, shock-mounted internal hard drives, and a 3.5” 
1.44MB floppy disk drive. Local bus Ethernet and a 1.5MB 
semiconductor disk are available as options. It comes with one 
RS-232C serial port, one parallel port and a keyboard port, and 
has an internal 32-bit VESA local bus. 

For further information contact Lucas Control Systems 



Products, Wendlingen, Germany; phone +49 7024 971 214, 
fax +49 7024 971 240. 


266MHz Pentium II PC 

Hewlett-Packard has announced a 
new HP Vectra VL PC powered by 
Pentium II 233MHz and 266MHz 
processors. Prices will be announced 
soon. The computer features a ‘tool¬ 
less’ desktop chassis, claimed to make 
it easier to service, maintain and 
expand. For example, a CD-ROM or 


other 5.25” front shelf device slides 
into the chassis without screws or rails, 
and the back-shelf expansion is held 
with one screw secured without tools. 

The computer can also can function 
vertically or horizontally and has a 
modular internal design that allows the 
motherboard and backplane to slide 
out of the chassis, without removing 


add-on cards or disrupting other com¬ 
ponents. It will include a 24X CD- 
ROM (on selected models), two USB 
(universal serial bus) ports and up to 
4GB of IDE hard-drive capacity. 

For further information phone the 
HP Customer Information Centre on 
131347. Their web page is at 
http://www.hp.com. 
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Acoustic Measurement from $70 

Speaker Design from $25 

Speaker Books, 

Audio Books, fl 
Tube Books, g. 

Magazine ill 

Backissues w 

TEST CDs 


£ TEchnnhgiE5 

http://www.midcoast.com.au/bus/me 

Post Office Box 50. Dyers Crossing NSW 2429 
Phone: (065) 50 2200 Fax: (065) 50 2341 
Email: me@midcoast.com.au 


SPEAKER PARTS 

Speaker Drivers from $10 
Speaker Kits from $210 
Capacitors, Connectors, Cloth, 
Potentiometers, Surrounds, Wool 


Low cost HP 
600dpi laser printer 

Hewlett-Packard has introduced the 
HP LaserJet 6L printer as a replacement 
for the company’s 5L printer, with an 
expected street price of $799 (including 
sales tax). Print speed is six pages per 
minute, a 50% increase over its prede¬ 
cessor, and the duty cycle is increased 
from 4000 to 6000 pages per month. It 
also has ‘instant on’ fuser technology to 
eliminate warm-up time. 

The printer has 600 x 600dpi resolu¬ 
tion, resolution enhancement for graph¬ 
ics and text, and comes with a choice of 
26 TrueType scaleable typefaces. It has 
100-page input and output trays, a single 
sheet feeder and a straight-through 
paper path said to ensure wrinkle free 
printing of envelopes, labels, special 
stock and transparencies. 

Updated software 
for schematics 

Ivex Design International has released 
WinDraft Schematic Capture version 2.0. 
The program has several new features, 
such as a parts palette of up to 20 fre¬ 
quently used parts and the ability to 
import BMP graphic files. Truetype fonts 
have been added throughout, including 
title block, pin numbers, references, val¬ 
ues, and hierarchical sheet symbols. 
Editing functions, toolbars and dialog 
boxes have been revised, and design size 
is now displayed on the tool bar. 

Other new features include automatic 
cyclical backup, print preview, faster 
screen refresh, design statistics and on¬ 
screen pin count indicator. The unlimited 
pin capacity version is $868, and the 650 
pin version is $442.40. Free shareware 
versions of this program and its compan¬ 
ion Winboard PCB layout program can 
be obtained from http://www.ivex.com, 
http://www.midcoast.com.au/bus/me or 
by downloading ‘wdshare.exe’ and 



The printer comes with 1MB of mem¬ 
ory, effectively doubled with HP’s 
Memory Enhancement technology 
(MEt), and can be expanded to 9MB. 
Copy, fax, file and read capabilities can 
be added with the optional LaserJet 
Companion printer accessory. 

For further information phone the HP 
Customer Information Centre on 
131347. Their web page is at 
http://www.hp.com. 


‘wbshare.exe’ respectively on the anony¬ 
mous FTP service. These versions are 
complete, fully functional programs with 
a 100 pin/pad limitation and can be used 
to view any size design. 

For further information circle 163 on the 
reader service coupon or contact ME 
Technologies, PO Box 50, Dyers Crossing 
2429; phone (065) 50 2200. Internet 
http://www.midcoast.com.au/bus/me. 

Phone/fax modem 
runs at 50kb/s 

The new Sportster Flash fax modem 
with personal voice mail from US 
Robotics combines voice mail, speaker 
phone and fax facilities. It is ‘x2 56K' 
technology ready (for speeds of more 
than 50kb/s over normal telephone 
lines), and is Flash ROM upgradeable to 
future standards. 

The modem digitally records incoming 
voice messages for multiple voice mail¬ 
boxes, and can signal an alphanumeric 
pager when fax or phone messages arrive, 


for retrieval from a remote location. It also 
automatically detects an incoming fax call 
and has a full duplex speaker phone. 
Because it supports international data 
communication standards, the modem is 
compatible with the 33.6kb/s V.34 stan¬ 
dard, and is also compatible with modems 
down to 300b/s. The RRP is $229. 

For further information circle 160 on 
the reader service coupon or contact US 
Robotics Pty Ltd, 473-479 Victoria 
Street, West Melbourne, 3003; phone 
(03) 9482 6557. 


Australian Computers & Peripherals from JED... Call for data sheets. 

Australia’s own 



PC/104 computers. 

The photo to the left shows the 
JED PC540 single board 
computer for embedded scientific 
and industrial applications. 

This 3.6" by 3.8" board uses 
Intel’s 80C188EB processor. 

A second board, the PC541 has 

a V51 processor for full XT PC compatibility, with F/Disk, IDE & LPT. 

Each board has two serial ports (one RS485), a Xilinx gate array with 
lots of digital I/O, RTC, EEPROM. Program them with the $179 Pacific C. 

Both support ROMDOS in FLASH. They cost $350 to $450 each. 

JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03)9 762 3588 Fax: (03)9 762 5499 



$130 PROM 
Eraser, complete 
with timer 

$300 PC PROM 

Programmer. (Sales tax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer port and reads, 
writes and edits PROMs from 64Kb to 8Mb. see our data sheets at 

It does it quickly without needing any plug in cards. www.jedmicro.com.au 
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COMPUTER NEWS 




CONGRATULATIONS 
TO ELECTRONICS 
AUSTRALIA ON ITS 
75TH ANNIVERSARY. 

GRIFFITH UNIVERSITY 
INDUSTRIAL AFFILIATES PROGRAM 
5TH ANNIVERSARY - JUNE 1997 


From 1993 -1997, 150 students have 
provided valuable solutions and working 
prototypes to 70 Queensland electronic 
industries. 

The Industrial Affiliates Program, an 
Australian first, makes final year students 
available to organisations for three months. 
Students get involved in industry projects 
at the conceptual stage through to the 
completion of prototypes. 

Industry projects are now being accepted 
for the next program. 

Make sure you are part of this valuable 
program by accessing highly trained 
microelectronic engineering students and 
the extensive electronic resources of 
Griffith University. 

To tap into these resources, please 
contact Carol-joy Patrick on telephone 
(07) 3875 5007, facsimile (07) 3875 6726 
or email: c.patrick@sct.gu.edu.au 



GRIFFITH UNIVERSITY 

LEADING THROUGH INNOVATION 


Handbook on PC 
data acquisition 

Iotech has published a 128-page 
Signal Conditioning and PC-Based 
Data Acquisition Handbook , claimed to 
be a definitive guide to signal condition¬ 
ing techniques used in today’s test and 
measurement applications. It is said to 
be a comprehensive reference tool that 
helps readers design accurate data 
acquisition applications, avoid common 
pitfalls, and understand the requirements 
needed for proper transducer use. 

The handbook serves both as a primer 
for the beginner and as a quick reference 
guide for the experienced engineer. 

For further information circle 164 
on the reader service coupon or con¬ 
tact Scientific Devices Australia, PO 



Box 163, Oakleigh M.D.C. 3166; 
phone(03) 9579 3622. 


ISDN tester for 
primary rate interface 

Wandel & Goltermann has released its 
new IBT-20 universal tester for the 
ISDN primary rate interface (PRI). The 
instrument is said to include all the test 
functions needed to bring into service 
and maintain ISDN lines and ISDN 
equipment such as PBXs. It includes a 
tracer for TE and NT operation, and 
error rates (BERT) can be measured and 
services tested in both modes. 

Other features include monitoring capa¬ 
bilities, X.25 test functions (B or D chan¬ 
nel), a Windows PC detailed decoder for 
examining traces and captured data, and 
access to all results for printing logs. 

For further information circle 166 on 
the reader service coupon or contact 
Wandel & Goltermann, 42 Clarendon 
Street, South Melbourne 3205; phone 
(03) 9690 6700. ❖ 



SHORT WAVE RECEIVERS 

SW1. 100 kHz-30 mHz AM, Desktop, 
Synthesised with 32 memories $620 

SW2. 100 kHz - 30 mHz, AM & SSB, 100 
memories, optional remote, Desktop $1020 
SW8 Desktop or portable, 500 kHz - 30 mHZ, 
87-108 & 118-137 mHz. 70 memories. $1670 
R8A. Professional fully featured shortwave 
receiver.Software controllable. $2300 


Timewave DSP noise filters, PK12 & PK96 
data controllers, ACARS packages, all AEA 
software and accessories back in stock. 


Kevin Cavanagh's HamRadio World 

222 Brisbane Valley Highway, Wanora Qld 4306 
Tel (07) 5464-3954 Fax (07) 5464-3963 

_ http://hamradio.com.au _ 
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Power 100 - Universal Programmer 48 pin 

Textool Socket para l/F 

Hep 101 - Value for Money 8MB E(E)PR0M - 

1 clav/p cnrl/pt 

Han 1 3 High Speed 8 MB E(E) PROM 
programmer 1 master 8 slave sockets 
Jet OS Production Series E(E)PR0M 
Programmer Stand alone or PC (para) 

PEP01 Portable 8MB E(E) PROM series 

Programmer, Parallel Port . 

EML2M EPROM Emulator 

Picker 20 Stand Alone 1C Dram CMOS 

Portable Tester 


Plus converters, adapters and eproms. 

Contact us for other specialised development tools 
or data aquisition, industrial electronics, computer 
and electronic parts and service available from: 

O.G.E. Systems, Nucleus Computer, 

Stewart Electronics, TECS, X-0N. 

SUNSHINE ELECTRONICS 

9b MORTON AVE, CARNEGIE, VICTORIA, 3163 
TEL: [033 3569 1388 
FAX: (03) 9569 1540 Email: nucleus@ozemail.com.au 
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WEBWATCH 

presented by GRAHAM CATTLEY 



The IBM Patent Server 

http://patent.womplex.ibm.com/ 

The US patent server is an interactive search site containing 
over two million patents. This site contains information regard¬ 
ing US Patent & Trademark Office (USPTO) patents, and is 
designed to make searches of US patent information over the 
last 26 years. The server lets you search for patents by patent 
number or by performing a text search for each patent. 

Once you have a list of patents that match your search results, 
you can view an abstract of each patent by simply clicking on it. 
If it looks interesting, you can then view an image of the actual 
patent submission, scanned in from the original. 

There is provision to order the full text and any image of a 
patent in hardcopy, and this can either be faxed or mailed to 
you. If you find an especially interesting patent, you can vote 
for it and it may appear on their Gallery Page, along with 
patent #4858627 for a Smoker’s Hat, or patent #5606804 for a 
Microwave clothes dryer and method with hazard detection... 

VAF Research 

http://www.vaf.com.au/ 

If you’re in the market for a set of Australian-built hifi loud¬ 
speakers, just enjoy window-shopping for speakers, or are 
interested in the design philosophy and background history of 
a respected local loudspeaker designer, VAF’s Research’s new 
web site may be worth a look. 

It offers high resolution images, technical details and prices for 
VAF’s entire range of loudspeaker products, including those 
available in kit form, plus reprints and quotes from media reviews 
of several models. Not surprisingly, the site also offers internet 
facilities for ordering and Finding out more about VAF speakers, 
plus a Technical Information page on hifi loudspeakers. 

A rather interesting page of information is the history of VAF 
Research, covered in some detail by founder, designer and now 
Managing Director Philip Vafiadis. Here Philip recounts his early 
aspirations as a genuine speaker enthusiast and designer, and 
takes the story through to the present day with his thoughts on the 
future of VAF products.. 

Fluke Corporation 

http://www.fluke.com/ 

As you probably know. Fluke produce a wide range of elec¬ 
tronic test equipment, from simple handheld digital multime¬ 
ters through to high end calibrators. Their web page gives 
details of all the products in their range, along with basic spec¬ 
ifications for their more popular test equipment. 

If you dig far enough, you’ll find a series of application notes 
on how to use Fluke equipment to perform a multitude of tasks. 
These notes range from component testing to power measure¬ 
ments, and they all seem to be quite clearly written with a 
healthy sprinkling of diagrams along the way. 

There also seems to be a huge section of the site devoted to 
computer network analysis, containing chat rooms and other 
support services, but you'll have to register with Fluke if you 
want to take advantage of it. ❖ 
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Have you come across any good sites that you think other 
readers would be interested in? If so, feel free to let us know — 
our email address is electaus@magna.com.au, so why not 
drop us a line? 
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EA DIRECTORY OF SUPPLIERS 


Which of our many advertisers are most likely to be able to sell you that special component, instru¬ 
ment, kit or tool? It’s not always easy to decide, because they can’t advertise all of their product 
lines each month. Also, some are wholesalers and don’t sell to the public. The table below is pub- 

lished as a special service to EA readers, as 

a guide to the main products sold by our retail adver- 

tisers. For address information see the advertisements in this or other recent issues. 


Supplier 

State A 

B 

C D E 

F G 

Altronics 

WA 

• 

• • • 

• • 

Dick Smith Electronics 

ALL 

• 

• • • 

• • 

Emona Instruments 

NSW 



• 

Jaycar Electronics 

Eastern • 

• 

• • • 

• • 

Kalex 

VIC 


• 


Oatley Electronics 

NSW 


• • 


RCS Radio 

NSW 


• 


Rod Irving Electronics 

Eastern • 

• 

• • • 

• • 

Scientific Devices 

VIC 



• 

KEY TO CODING 


D 

Components 


A Kits and modules 

E 

1C chips and semiconductors 

B Tools 


F 

Test and measuring instruments 

C PC boards and supplies 

G 

Reference books 


Note that the above list is based on our understanding of the 

products sold by the firms concerned. If 

there are any errors or omissions, please let us know. 




Electronics Australia Reader Services 

SUBSCRIPTIONS: All subscription enquiries should be directed to: Subscriptions Department, Federal 
Publishing Company, P.0. Box 199, Alexandria 2015; phone (02) 9353 9992. 

BACK ISSUES: Available only until stocks are exhausted. Price A$7.50 which includes postage within 
Australia only. OVERSEAS READERS SHOULD ADD A FURTHER A$2.50 FOR EVERY BACK ISSUE 
REQUIRED. 

PHOTOCOPIES: When back issues are exhausted, photocopies of articles can be supplied. Price $7.50 
per project or $15 where a project spreads over several issues. 

PCB PATTERNS: High contrast, actual size transparencies for PCBs and front panels are available. Price 
is $5 for boards up to lOOsq.cm, $10 for larger boards. Please specify negatives or positives. 

PROJECT QUERIES: Advice on projects is limited to postal correspondence only and to projects less 
than five years old. Price $7.50. Please note that we cannot undertake special research or advise on 
project modifications. Members of our technical staff are not available to discuss technical 
problems by telephone. 

OTHER QUERIES: Technical queries outside the scope of ‘Replies by Post’, or submitted without fee, may 
be answered in the ‘Information Centre’ pages at the discretion of the Editor. 

READER SERVICES BULLETIN BOARD: (02) 9353 0627; ANSI, 24 hour access; any rate to 28.8kb/s. 
PAYMENT: Must be negotiable in Australia and payable to Electronics Australia. Send cheque, money 
order or credit card number (American Express, Bankcard, Mastercard or Visa card), name and address 
(see form). 

ADDRESS: Send all correspondence to: The Secretary, Electronics Australia, P.0. Box 199, Alexandria 
NSW 2015; phone (02) 9353 0620. 

PLEASE NOTE THAT WE ARE UNABLE TO SUPPLY BACK ISSUES, PHOTOCOPIES OR PCB ARTWORK 
OVER THE COUNTER. 


Name:. 

Address:. 

.State:.Postcode: 


Back issues: 


Photocopies:, 


Amount: A$. 

Signature:.(Unsigned orders cannot be accepted.) 

Method of Payment: (Please circle correct method.) Credit card / Cheque / Money order. 
Credit cards accepted: 

Mastercard, American Express, Visa Bankcard (please circle applicable card). 

Expiry date:. 


ADVERTISING 


INDEX 

Allthings Sales & Services .43 

Altronic Distributors .Insert 

Aust. Exhibition Services .23 

AV-COMM .91 

Bainbridge Marine .137 

Baltec Systems.135 

Campad Electronics. .112/113 

Dick Smith Electronics.26-27, 52-55 

Digital Sound Systems.119 

EA subscriptions offer .131 

Emona Instruments.Insert 

Evatco .121 

Fujitsu General (Aust.).IFC 

Griffith University.144 

Hewlett-Packard Australia.13 

Hong Kong Trade Dev. Corp.83 

Hy-Q International .135 

Icom Australia.OBC 

Jaycar Electronics.23,102-105 

JED Microprocessors.143 

Kalex.135 

Kevin Cavanaugh .144 

L.E. Boughen.38 

McLean Automation.12 

Macservice.115,137 

ME Technologies .143 

Micro-Zed Computers .112/113 

Nationwide Antennas .113 

Nucleus Computers .144 

Oatley Electronics.113,IBC 

Obiat .129 

Philips Electronics .69 

Philips S&l.137 

Procon Technology .22 

Quest Electronics.36 

RCS Radio.112/113 

Rod Irving Electronics.39-41 

Scan Audio .17 

Scientific Electronics .19 

Sescom Inc.113 

VAF Research.37 

Valve Electronics.12,28 


This index is provided as an additional service. The 
publisher does not assume any liability for errors or 
omissions. 
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10A - 20A POWER SU PPLY 

Make a 13.8V 10A (20A peak) DC 
power supply from recycled 
components! Includes transformer 
(350VA), mains lead, lOOkuF electro 
capacitor, heatsink, new PCB with all 
on-board components and power 
transistors (No casing, wire or 
connectors.) Bargain price: $80 
DC MOTOR 

New, Australian (Preslite) 12V DC golf 
buggy motor. Low speed-very high 
torque. 75mm dia, 150mm long, 
30mm shaft with dia 7mm, weight 
2kg. No load 4A, full load 10A: $36 
20A DC MOTOR SPEED CONTROL 
Ref SC June ’97, slightly modified, 
PCB and on-board components (with 2 
power MOSFETSI), plus the flyback 
diode and capacitor needed across 
the motor: $18 
MAGNIFIERS / LOUPES 
Jewellers eyepiece: $3, Twin lens 
loupes: 50mm $8, 75mm $12, 
110mm $15. A set of 4: $30. 

12V SLA BATTERY CHARGERS 
Intelligent 13.8V / 650mA "plugpack" 
gel cel battery chargers. Has isolation 
transformer, electronic switching 
regulator, dual LED indicator: $8.80 
FIBRE OPTIC NIGHT VISION TUBES 
Slightly blemished high resolution US 
made night vision tubes. Have 
25/40mm dia, fibre-optic coupled 
input and output windows. Give a 
good image in low light, need IR 
illumination in dark places. Our 
880nm illuminator is ideal. Use for 
low light video preamp, etc. Comes 
with an EHT power supply kit that 
operates from 9V DC: 25mm version: 
$60, 40mm version $80. Tubes with 
more blemishes, but suitable for very 
sensitive IR testers: 25mm $35, 
40mm $55 (includes EHT supply kit) 
HELIUM NEON LASER BARGAIN 
Large 2-3mW He-Ne laser head plus a 
compact potted US made laser power 
supply. The head plugs into the 
supply, and two wires are connected 
to 240V mains. Needs 3-6V/5mA DC 
to enable. Bargain: $100 
MOVING MESSAGE DISPLAY PCB 
Used, complete PCB assembly with 
bright dot matrix red LED displays and 
driver. Circuitry includes twenty 
74HC164 ICs. Has 20 displays each 
with 35 LEDs (700 LEDs!). Displays 
are in a single line to form a 
continuous display. Display size is 
280 x 18mm, PCB 330 x 75mm. 
Needs 5V supply. Includes a simple 
program on disk and instructions to 
make the display scroll number "1" 
through all displays, via a computer 
parallel port. Limited quantity: $40 
PHOTO TRANSISTORS 
Enclosed in clear 5mm housing (like a 
5mm LED), 30V/3us/<100nA dark 
current: $1.30 or 10 for $9 
12V - 2.5W SOLAR PANEL KIT 
US amorphous glass solar panels with 
backing glass: (S12) $22 ea 4 for $70 
SOLAR REGULATOR 
Ref: EA Nov/Dec 94 (intelligent 
battery charger). Efficiently charge 
12-24V batteries from solar panels, 
but can also be used with simple car 
battery chargers to prevent 
overcharging. Very high efficiency due 
to MOSFET switch and Shottky diode. 
7.5A or 15A kit: $26/$29 (K09) 
MASTHEAD AMPLIFIER KIT 
Our famous MAR-6 based masthead 
amplifier. 2-section PCB (so power 
supply section can be indoors) and 
components kit (K03) $15. Suitable 
plugpack (PP2): $6 Weatherproof box: 
(HB4) $2.50. Box for power supply: 
(HB1) $2.50 Rabbit-ears antenna 
(RF2) $7 (MAR-6 available separately) 

1#109| 


STEPPER MOTOR DRIVER KIT 

Includes a large used 1.8°. (200 
step/rev) motor and used SAA1042A 
1C. Can be driven by external or 
on-board variable frequency clock 
generator. External switches (not 
provided) or logic levels from a 
computer etc determine CW or CCW 
rotation, half or full step operation, 
enable/disable, clock speed. PCB and 
all on-board components. Kit with 1 
motor $18, kit with 2 motors $28. 
COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
PCB and components kit plus 
information and IBM software: (K21) 
$35. Kit plus 2 stepper motors (small 
M17 or large M35) (K21M): $48 


FAX POLLING 

Back by popular demand. Poll 
(02) 9570 7910 for our list of 
items. Updated every month. 


MINI TV STATION 

Make your own mini TV station with 
this metal cased, commercial 
transmitter with telescopic antenna. 
Dimensions 123 x 70 x 20mm, 12V 
operation. Includes power switch, 
indicator LED, RCA audio and video 
connectors, twin RCA-RCA lead. Our 
32mm AUDIO PREAMPLIFIER kit with 
electret microphone ($8), and a CCD 
camera completes the station. 
Transmitter: $30. When purchased 
with a CCD camera $20. Regulated 
10.4V-500mA plugpack to suit: $10 
AUDIO - VIDEO MONITOR 
Compact high res 5" screen B/W 
audio and video monitor. Has two way 
audio, built in mic, audio amp, 
speaker and "talk" pushbutton. Add a 
preamp and mic for remote audio 
monitoring (our 32mm audio preamp 
is ideal). Has two camera inputs and 
manual or auto switching (adj speed) 
between each camera, and audio and 
video outputs to connect to a VCR 
etc. Needs 12V DC 1A (our switched 
mode supply is ideal). Monitor and 
6-way mini input connector only: $125 
SWITCH MODE POWER SUPPLY 
Compact (50 x 360 x 380mm), in a 
perforated metal case, 240V AC in, 
12V DC/2A and 5VDC/5A out: $17 

12V VCR 

IR remote controlled 12V VCR with 
record and playback (no tuner): $299 

CCD CAMERA 

Tiny (32x32x27mm) CCD camera, 0.1 
lux, IR responsive (works in total dark 
with IR illumination), connects to any 
standard video input (eg VCR) or via a 
modulator to aerial input: $120, 

KITS FOR CCD CAMERA SECURITY 
New INTERFACE KIT FOR TIME LAPSE 
RECORDING: now has relay contact 
outputs! Can be directly connected to 
a VCR or via a learning remote 
control: $25 for PCB and all on-board 
components, used PIR to suit: $12. 

■ 32mm 10 LED IR ILLUMINATOR 
new IR (880nm) LEDs have an output 
about equal to our old 42 LED IR 
illuminator: $18. 

■ 32mm AUDIO PREAMPLIFIER An 

$8 kit that produces a line level’ 
signal from an electret microphone, 
connect the output to our: 

■ UHF VIDEO TRANSMITTER ($30) or 
$20 when bought with the camera, for 
a complete Audio-Video link. 

32mm AUDIO AMPLIFIER: An LM380 
based $9 audio power amplifier which 
can directly drive a speaker — needs 
the 32mm preamplifier. WHAT IS 
32mm? All boards are 32mm dia, so 
you can house these kits in a plastic 
32mm joiner: cheap plumbing part. 


PC POCKET SAMPLER KIT 

Ref EA Aug ’96. Data logger/sampler, 
connects to PC parallel port, samples 
over a 0-2V or 0-20V range at 
intervals of one/hour to one/lOOuS. 
Monitor battery charging, make a 
5kHz scope etc! Kit includes on-board 
components, PCB, plastic box and 
software (3.5" disk): (K90) $30 
WOOFER STOPPER Mk II 
Works on dogs and most animals, ref 
SC Feb 96. PCB and all on-board 
components, transformer, electret 
mic & horn piezo tweeter: (K77) $43, 
extra tweeters (drives 4): $7 ea 
Approved 12V plugpack (PP6) $14 
UHF REMOTE TRIGGER Single 
channel Rx and Tx: (K77T) $40 
USED ICs 

Guaranteed, previously socketed ICs, 
never soldered to. Data not supplied. 

■ 146818P — real time clock: $4, 

■ R65C21P2 — 6821 PIA: $2 

■ P8031 — 8-bit CPU: $2 

■ 6803 — 8-bit CPU: $4 

■ HD680G — 8-bit CPU: $4 

■ R6545 — CRT controller: $2 

■ HD6845 — CRT controller: $2 

■ HD6821 — interface adaptor: $1 

■ AY3-1015 — 8-bit UART: $4 

■ 27C64 —EPROM: $2 

■ 27C256 —EPROM: $3 

LIMITED STOCK SPECIALS 

■ BRIDGE RECTIFIERS: 35A - 400V in 
diecast aluminium: 5 for $15 

■ TRIACS: Mitsubishi BCR8PM-8L 
8A/400V in insulated case similar to 
T0220: 10 for $14 

■ SCHOTTKY DIODES: 7.5A/45V 
Motorola MBR745 T0220: 10 for $18 

■ DC FAN: small DC motor with 3 
blade push on plastic fan: $3 

■ PLASTIC HANDLES: Robust 

recessed, for stage speakers and 
equipment, 10 mounting holes, 
dimensions 130 x 170 x 50mm: $5 

■ PLASTIC CORNERS: Robust, 

dimensions 80 x 80 x 80mm: $1.30 
USED PIR MOVEMENT DETECTOR 
Commercial quality 10-15m range, 
used but tested and guaranteed, have 
open collector transistor (BD139) 
output and a tamper switch, 12V 
operation, circuit provided: $10 
5mW/650nm LASER POINTER KIT 
YES, NEW 650nm kit. Very Prignt! 
Complete laser pointer that works 
from 3-4V DC. Includes 650nm/5mW 
laser diode, new handheld case 
125x39x25mm, adjustable collimator 
lens, PCB battery holder: (K35) $35 
DISCO LASER LIGHT SHOW PACK 
The above 5mW/650nm kit plus our 
AUTOMATIC LASER LIGHT SHOW: $99 
650nm LASER POINTER SPECIAL 
Light weight 2 x AAA pen-size pointer 
with 650nm laser, very bright: $55 
650nm LASER MODULE 

Our new module has a 650nm laser 
diode. Very bright! $50 
WIRELESS IR EXTENDER 
Converts the output of any IR remote 
control to UHF. Self-contained 
transmitter attaches to IR remote. Kit 
includes two PCBs, all components, 2 
plastic boxes, Velcro strap: (K89) 
$39. (9V battery not included). 

Plugpack for Rx (PP10): $11 


MOTOR AND PUMP 

New, compact plastic pump with a 
240V AC 50Hz 0.8A 91W 2650 RPM 
induction motor. Very quiet, made in 
Japan, 160 x 90 x 90mm, 1.2kg, inlet 
25mm dia, outlet 20mm dia. Other 
end of motor has 20mm long 4mm 
dia shaft. Motor easily removed for 
rewinding for a lower AC voltage. We 
calculated 5.5 turns per volt: $19 

SUPER BRIGHT BLUE LEDS 

BY FAR THE BRIGHTEST BLUE EVER 
OFFERED, super bright at 400mCd: 
$1.50 ea or 10 for $10 
5mm LEDS AT SUPER PRICES 

■ lCd red: 10 for $4 

■ 300mCd green: $1.10 ea. or 10 for 
$7 (make white light by mixing the 
output of red green and blue) 

■ 3Cd red: $1.10 ea. or 10 for $7 

■ 3Cd yellow (small torch!) also 
available in 3mm: 10 for $9 

■ Super bright flashing LEDs: $1.50 
ea. or 10 for $10 

BATTERY BONUS Twin AAA battery 
holder and batteries for 60c with any 
LED purchase: flash a high int LED for 
a month! Limit 3 per customer. 

CAR ALARM KIT WITH THE LOT 

This kit can be armed/disarmed by a 
hidden switch, or by a UHF REMOTE 
CONTROL which also has provision for 
operating a CENTRAL LOCKING KIT. 
The CAR ALARM kit includes a PCB, 
all on-board components and 
ultrasonic transducers. It features 
ultrasonic movement detection, 
provision for bonnet-boot protection 
(pin switches not supplied), vibration 
detector and a flashing high intensity 
LED. Four LEDs make for easy 
diagnostics and setting up: $35 
CENTRAL LOCKING four door 
commercial kit that includes 2 master 
and 2 slave actuators, wiring loom, 
control unit, necessary hardware and 
instructions: $60 

The UHF REMOTE CONTROL KIT has 

a switched relay output for operating 
an alarm etc, an indicator output for 
driving a buzzer etc, and logic level 
outputs for operating the CENTRAL 
LOCKING KIT. Comes with a ready 
made transmitter with two 
pushbuttons (lock, relay on - unlock, 
relay off), and a receiver PCB and all 
on-board components. 5 LEDs make 
for easy tuning and diagnostics: $35 
SIREN KIT, includes speaker $12 

NICAD CHARGER & DISCHARGER 

Professional, assembled and tested 
fast NICAD battery charger and 
discharger PCB assembly. Switch 
mode, SMD on double-sided PCB with 
gold-plated through holes and pads. 
Has 6 ICs, 3 indicator LEDs, 3 power 
MOSFETs, a toroidal inductor and over 
100 other components. Unregulated 
input 13.7V DC, 900mA charge 
current. Appears to use voltage slope 
detection for charge terminating, also 
has charge terminating timer (4060). 
We include a thermistor for 
temperature sensing. Probably for 
fast-charging 7.2V AA nicads. Three 
trimpots givesome adjustment. Basic 
information provided, plugpack not 
included. Bargain: $9 ea or 3 for $21 


OATLEY ELECTRONICS 

PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 
Fax (02) 9584 3561 
orders by e-mail: oatley@worId.net 
WEB SITE: http://www.ozemail.com.au/~oatley 
major cards with phone and fax orders, P&P typically $6. 
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For more information see your 
nearest IconTOedler, or call Free on 
1800 338 915, j»r write to: Icom 
Australia Pty. Ltd. 290-294 Albert 
Street, BruTiswick, Victoria 3056. 

Ph (03) 9387 0666 Fax (03) 9387 0022 
A.C.N. 006 092 575_ 


Features and outstanding perFormance in VHF and UHF trunked radios. All handheld 
models and console units meet MFT 1322 trunking system speciFications and oFFer 
total network Flexibility... From general despatch calls, individual calls, allocated 
sub-group calls, plus telephone access via, PSTN or PABX systems. You also get great 
coverage, clear reception plus all the memory channels you could need. And remember, 
every unit gives you the guality and reliability that has built Icom s reputation For 
excellence around the world. 


IC-F45 


IC-F35 






















